DEVI CE FOR MOUNTI NG A PREFABRI CATED CURTAIN WALL UNIT TO A FLOOR STRUCTURE
BACKGROUND OF THE | NVENTI ON Qur invention relates to curtain walls of

bui | di ngs, and 5 nore specifically to a prefabricated cur;a{n I
assenbly com poseof standardi.zed urlits which are arrayed 4n'bo >aifde.
columms on the fl structure of a building. in particular of a nulti- _
story building. Still nore specifically. our invention pertains to inprove
means in such a cDEVEGE) ROR MOUNTENG| & PREFABRITATED CURTAON WAKIDNANIT uent
units to the floor structure of a building. A curtain wall in the form of

an array of standardized. curtai nTQad|FLAAR STRICTUREse not new in the art.
The curtain wall units are prefabricateed and are assenbled in situ by being
nounted to the floor systens of .the building. Japanese Patent 15

Publ i cati on No. 53-25174 reprgieE&§0@Wbqﬁaﬁggﬁlﬂggﬁgg&ﬁ means. f or nounti ng
curtain wall units to a floor , : eve is nost pertinent
to our invention. It suggests the use of cross- pieces rigidly attached to
each curtain wall unit, and connector plates nounted-to the floor

structure. The connedwdr ipvensionrrelites couguadatin vakls exfpaatiilddngs, and
crosspi eces for horizontﬁl slidi$ﬁ np- tion in a direction parallel to the

pl ane ®f t BORRriRAGifdgallynte. aTREC A Ticaf ednGugtabnt watl arseablvesonr

plates with C i g4l t llo i zont al _di spl,acegent _of
the indi vi q%%?g%ugrfﬁ“%??iﬁﬁfitg't‘rfgéjgﬂ’!ivcg‘ Bre REPRrad T Bara 3R CQgE'_‘“‘s
Qur obj ection, thOVEMRIT sitTut@ubbCof 0dlHd NA idlg,t R 2P 1OEHP o la2hGTe YLt D
t ke crosspieces. Wien the curtain wall units are subjected to forces nornal

to their plavery tthdddihgr.ceStatl morecpecificalipe por ninvdtiivrepeceadnst or

plates and.gg(§ﬁ¥¥$3§§5mean;21n such a curtain wall assembly for mounting its

10 constituent units to the floor structure of a building. h |

A curtain wall in the form of an array of staﬁdar&itéd?

curtain wall units is per se not new in the?arf. The curtain
wall units are prefabricated and are assembied in situ 6y beiﬁg
mounted to the floor systems of ihe builﬂing. Jgpanese Patent

15 Publication No. 53-251?4 represents an example of knowﬁ means for
mounting curtain wall units to a floor structure, which we believe
is most pertinent to our 1nvéntion. It suggests the use of cross- ‘%
Pieces rigidly attached to each curtain wall unit, and connector
plates mounted to the floor structure. The conﬁector plates are’

20 coupled to the respective crbsspieces for horizontal sliding mo-
tion in a direction parallel to the plane of the curtain wall
unit. The sliding engagement of the connector plates with the
crosspieces is intended to aliow horizontal displacement of the
individual curtain wall units relative to the floor structure.

25 OQur objection, however, is to the coupling of the con-
nector plates with the crosspieces. When the curtain wall gnits

are subjected to forces normal to their plane, these forces act

directly upon the joints between connector plates and crosspieces



in such a way as to cause their destruction in the worst case. SUMVARY OF
THE | NVENTI ON According to a first aspect of the present invention there is

provi ded a device for nmounting a prefabricated curtain wall unit 5 to
a floor structure, conprising: (a) a bracket affixed to the/il oor ucture
andvhaivi ng formed therein a notch opening2upwardly; (b) a chevis affixed to
the“curtain wall unit so as to be open interiorly; and 10 ' (c)

' ' f cCi I ' i gi dl ied by the clevi d
. axtending hor FLaNERA YOh AR FRPaFtLrren ERECFEIE oF FRCTab SR el | uni ¢
. the crosspiece being slidably ergaged 49 T;,,Eelwg;‘%%gn t he bracket for both

| ongi tudi nal and angul ar displ a t he
“bracket. According to a second aspect of the present invention there is

provi ded a device fopcédradhs NG & st Apbenioedemelptadent Hvlentiitnt tid2ea f 1 00T
structure, the curtain wall unit having frame neans supporting a panel, the

nount i Nng devi O peovitied Sa guick) for mounting a prefébridafddr lrtadh rwadll unit _
hori zontal ly spaced apart brackets affixed to the floor structure and each
havi ng $or nmedtd hefluor stmvotere,opmmprhgingpwar dly; (b) a second pair of

hori zontal |l y spaced apart brackets affixed to the floor structure, in

posi ti ons spaced 25 (a) a bracket affixed dgukheaflear shuueturme apd rhavingir of

“brackets, and each al so havi ng formed therein a notch opening upwardly (c)
a first pair of clevisedo5r?d therels ¢ Moteh ARaniAS HRYSAYhe curtain wal |

ur{i‘ and opposed resqgftai \é?Lvyj.'st gffti.llgd to Er:n)’é curtain wall unit so as to bs

open interiorly; and
10 {(¢c) a crosspiece of Eircular cross sactioﬁ rigidly carried
* by the clevis and extending ﬁotizcntally ina parallel
to the plane of the curtain wall ﬁnit. the crossplsce
being élidably engaged in the notcﬁ in the brackst for
poth longitudinal and.angular displacsment relative to
18 | the bracket. .
According to a second aspect of the present invention
there is providqd.a device for mounting a prefabricated curgain wall
o unit to a floor structurs, the curtain wall unit having frame means
supporting a panel, the mounting device comprising:

20 (a) a first pair of hori;ontally.spaced apart brackets
affixed to thé floor structure and each.having formed
therein a notch opening upwardlys

(b) a second pair of horizontally spaced apart brackets
affixed to the floor structure, in positions spaced

25 . 'downwardly from the first pﬁir of brackats; and
each also having forﬁad therein a notch opening upwardlys

(c) a first pair of clevises affiqu to the frame means of

the curtain wall unit and opposed respsctively to the



~first pair-of brackets on the floor structure; (d) a first pair of

crosspi sces of circular cross section rigidly carried respectively by the
first pair .of .clevises and extending horizontally and parallel to the plane
5 of the curtain wall unit, the first pair of crosspieces .
being fully receiffgd in the notches in-tthe first pair of brackets to bear\y~
the weight of the curtain wall unit against the floor structure and being’
slidable for both | ongitudinal and angul ar di spl acenent relative 10

‘to the first pair of bfixstepatir ghcPreekets secdadf IParr stFuctyRsyi ses affixed to
the frame neans of e curtain wall unit and opposed respectively to the
second pair of brackBt8 OistReiF| Yo rTIPIEE 87 HTEUYET) CEe 8Tt %Pai r of
crosspi eces of circul ar, ¢cross _seg¢tjon 15 ri,gidly,carried
respectively by the seﬁﬁﬁggﬁaﬁ’f’: ?J EPERACEEL N BY &Peefi i’ﬁg’"h"gr ?’lzﬁﬁf‘g#ﬁ? and
parallel tothe plane ghy WifediinhHods a1 llishy JadS1AACeH %R and"

crosspi eces being received 1n the notches 1'n the second palr of brackets to
an extegt necessary tooPripéeilsrtébh wall unit, the firsthfaidi Plc3esdpate! the
curtain wall unit in a direction normal to its own plane, the second pair
of crosspi eces being shéxhgbberiyOredeatéd [1angid Hdtdhdle Bdnangabelpair

di spl acenent relative to the second pair of brackets. According to a third
aspect of the present afivbeatkets tddeer 2he weight of the curtain pellvi ded a
.device for mounting a row of prefabricated curtain wall -units to a floor
system each curtai n wardt astinshathenfloardetiuciues spdririgemiddetdieg a panel \J

.the mounting device conprisi n%. -4-
. L for both longitudinal and angular displacement relative

10 - C to the first pair of brackets; and
(e) a secona pair of clevises affixed to tﬁa frame means
of the curtain wall unit and opposed respectively to
the second pair of brackets on the floor structurei and
(f) a second pair of crosspieces of circular cross section
15 rigidly carried.respectively by - the second pair of
clgvises and extending horizontally_and parallel to
tha'plane of the.curtain wall unit, the second pair
" of pigsspiacas being racaived'in thg notches in the <‘)
second pair of brackets to an extent necessary to prevent
20 ©  the displacement of the curtain wall unit in a direction .
| | narmal to its own plane, the secand palr of crosspieces
being slidable for both longitudinal and angular
displacement relative to the second pair of brackets.
Accoiﬂing to a third aspect of the present Snvention thers
25 is provided a device for mounting a row of presfabricated
qurtain wall units to 2 floor_s*stsn, each curtain
wall unit having side frame means supporting a panel,

tha_mounfing device comprising:



(a) a plurality of first connectors secured to the floor system at-
prescribed horizontal spacings; (b) a plurality of second connectors
secured t.o the floor systemat the prescribed horizontal spaci and
dirsposed 5 " one bel ow each first connect oL ( pai r of
first brackets affixed to each first- éonnector with a hor i \Yght spaci ng

t hetebet ween and each having forned therein a notch opening upwardly; (d) a
pair of second brackets affixed to each second connector 10

with a horizontal spacing therebetween and each having formed therein a
not ch openi ng upwar dia); a (Ripralityi of SArsy copnesitans sesuzedf txddet Bloohe si de
frame nmeans of each curtain wall unit with a horjizontal spacing

t her ebet ween; 15, system af f’%\"‘ﬁé"?d BPTLzo0L8 SPPRANSSES affi xed to side

frame means of each @grtal V‘ﬁlt rizont al
a

t her ebet ween and spated® dOWRtE f’FB ‘{ﬁ%""f”?%f’ EF%‘{flegegqa%bﬁ%lﬁ"bair of
first crosspieces of ci EPJUeﬁrathtPé%rﬁ&x{ibQ@ Hoe k&l 1%@:@[:%?% Eﬁé%ﬁ?&ds‘éﬁ' yyby

éach pair of first 20 evl ses an exten ori zontal

and paraglel to the plapg ebiflelc #itsd RoNckotyi t, one first crosspiece
of each curtain wall unit and one first crosspiece of one adjoining curtain

wal | unit being full{e)r eqaiiyesk FeEqte6tickaky dffftikdic toQdachefiris® confedrr Of
first brackets 25 on one first connector to bear the weight
of the curtain wall uniwekthagaiardeoritiad $dacdng Shetebwteemh bed regck dpabhe - Of
bot h I ongi tudi nal and angul ar sliding notion relative to the first
bkéu:kets -5 formed therein a notch opening upwardlys
(d) a pair of second brackets affixed to each second connector
10 - with a horizontal spacing therebetwsen and each having
formed thérein a notch opening upwardlys
{(e) a pair of first clevises affixed to the side frame
means of each curtain wall unit with a horizontal spacing
therebetweens |
18 (f) a pair of second clevises affixed to side frame means
of each curtain wall unit with a horizontal spacing
therebetween and spaced downwardly from the first clevisess
~— (g) a pair of first crosspieces of circular cross section
rigidly carried respectively by each pair of first
20 clevises and extending horizontally and parallel to
the plane of each curtain wall unit, one first crosspiece
of each curtain wall unit and one first crosspisce
of one ndjoin;ng curtain wall unit being fully recsived
respectively in the notches in one pair of first brackets
25 on one first connector to bear the weight of the curtain
wall units against the floor system and being capable

of both longitudinal and angular sliding motion relative

to the first brackets;



(h) a pair of second crosspieces of circular cross section rigidly carried
respectively by each pair of second clevises and extending horizontally and
parallel to the plans of each curtain wall unit, one second crosspiece 5
of each curtain'ngg unit and one second-crosspi ece of one adj oi ni ng CoL
curtain wall unit ing received respectively in the notches in one pair of_.
second brackets on one second connector to an extent necessary to prevent
t he di spl acenent of the curtain wall units in a 10
di rection normal to(Lgeir pl ane, the second crosifieces bei ng capabl e

I

of both I ongitudinal*"ant pag%fa?":‘,’lnf'dﬁﬁ’dsﬁﬁ"?ﬁn"fr gherilor aTgst mectittond
brackets. According toe%gfigﬂf tcgnais.]gegsgggg%%g* eggrﬂlghﬁy%?;%g%éhere S

provi ded a prefabricat curtarn wal or*y havi ng

floor systems, conprisidi@vided afd Rik¥éfdthh Yhddl 5308 GhalUili-as1d10tfe nounted
to each floor systemof the building in side by side relationship with one

anot her, each spandrel ynai prdnaCoti@iabl curPaE waBNnPE18ha! deXohd Chasypibas

frame neans supporting the 20 . panel; (b) first pairs of

hori zont®l | y spaced apasft eirhracketaint eallicuniftl B dnkOsezaaé drbespgiesy st em and
each having forned therein a notch opening upwardly (c) second pairs of
horizontal |y spaced apéft opf adiieiningurtain wall unit beipg dweedrfeli xed t 0 each
f1oor system in positions spaced downwardly fromthe first pairs of
brackets, and each al sF°ABfittyetoriRethe ARtcten ip ABe Aripineagprdpbrackeys (d)
a first pair of clevi seg, QI.J iséed 0 thetfraérre means of each spandrel S
unit in opposed relation Pespect|vapgrector to an extant necessary to prevent <

the displacement of the curtain wall units in a
10 _ direction normal to their own plane, the spcond crosspisces
. being capable of both longitudinal and angular sliding
motion relative to the second brackets. |
According to a fourth aspect of the piqsent invention thers
is provided a. prefabricated curtain wall assembly for a buildidg
18 having floor systems, comprisings.
(a) a plurality of spandrel units to be mounted to each
' floor system of the building in side by side relationship | -
with one another, each spandrel unit including a panel \‘/
and genaraily rectangular frame means suppoiting the
2-0:- . panel;
| (b) first pairs of horizontally spaced apart'bfackets to be
affixed to each floor systeﬁ.and each having formed
.therein a notch opening upwardlys
(c) second pairs of horizontally spaced apart brackets
25 _ tp be affixed to each floor.systaﬁ,-in positions spaced
downwardly from the first pairs of brackets, and each
also having formed therein a notch opening upwardly;

(d) a first pair of clevises affixed to the frame means



to one first pair of brackets on one floor system (e) a first pair of
crosspieces of circular cross section rigidly carried respectively by each
first pair of 5 cl evises and extending hori tally and.
parallel to the plane of the spandrel units, each first pair Crosspi eces
being "adapted to be fully received- A +he notches in one first pair of
brackets to bear the weight of the associated spandrel unit against the

fl oor system 10 and bein% capabl e. of both | ongitudi nal and
angul ar sliding notion r¥l ae¢h erensrehainif 4t opegsedorelistivrk &pgPechiverlyf ) a

second pair of clevises affixed to the @rgne neans of each spandrel unit in
opposed rel ation respectid/8ng figst palr of brackets aopong,flaqr gYgfeps; v of

brackets on one fl oor YSte§ 91 a.secaond, pair_pof crqsspieces of, circul ar
- . - ez a rcf r of crosF idces o ﬁircu arf cross set 1oq .
Cross section rlgldIJ arried respective 9 y each second parr Of Cl evi ses

and extendi ng hori zont al lyys a\d .Rarsak! flspkOtivaey m,agg,_.hpfu;ﬁeﬁﬁagdrel units,

each second pair of 20 _ Crosspi eces being adapted to be
received sn the notches d1av0éd 80F QREedddhg HEibImekD! Snl paR1 Bl €4t _
necessary to prevent- the displacenent of the associated spandrel unit in a
direction normal to its twnpldnanef teacdpadérAndnitai,resaxh timispiieces bei ng
capabl e of both | ongitudinal 25 and angul ar sliding notion
relative to the associ atedsstecns hedng aghapindatk dies fuldidrgdefived dhuttm ity of
wi ndow units to be connected one between two vertically adjoining ones of

the spandrel units, -nptchagc Anvinedbivstnpain at|bFarkRysats desndhgarrdiohind
gquara]l y . _ of the associated sparidrel unit against the floor system

10 ] and being capable of both longitudinal and angular
| sliding motion relative to thes first pair of brackstsg
and
(f) a second pair of clevises affixed to the frame means
of each spandrel unit in opposed relation respesctively
15 to one second pair of brackets on one floor system;
(g) a second pair of crosspieces of circular cross section
rigidly carried respectively by eﬁch.sac;nd pair of
‘ clevises and extending horizontally and parallel teo
the plane of the spandrel units, each second pair of
20 crosspiecés being adapted to be received in the notches
in.one second pair of brackets to in extent necessary
o to prevent the displacement of the associated spandrel
unif in a directinh normal to its ouwn plaﬁe, each second
pair of crbssﬁiaces being capable of both longitudinal
25 ' and angular sliding motion relative to the associated
second pair of brackets; and
(h) a plurality of window units to be conﬁected one between

two vertically adjoining ones of the spandrel units,



rectangul ar franme means supporting the second panel, the frame neans. of
each wi ndow unit including a pair of opposite side frame nenbers extending
vertically; 5 - and (i) a plurality of reinforcing studs
each to be arranged tically betweep any two horizontal |y adjoining ones.,
of the w ndow units %g?? rigidly coupled to the opposed side frame nenber Sy
.thereof, each reinfoxeing stud further 10 having its ’

opposite ends adapted pgneiddod At BAQNALAS af S6d2Aat pamRl YarddOgbdgalipne
means of the spandrel units underlying the two wi ndow units associated with

the reinforcing stud, pédtahgullaterfdmaniednsanippottinctisdanchml parll, s
overlying the two wi ndow units associated with 15 ’ t he

rei nforcing stud; wher the frime meenee ofiesach windewoinié pinedrdinguainaiconpri ses a .
main frame having the first -recited panel attached thereto, and a
reinforcing frame arraffefPesiiter sisle| frage pepbennisrteading wardisedused
thereto, the reinforcing frame including a pair of side reinforcing 20
frame nenbers, and mhe?%1n the first and second pairs of clevises are both

affi xed to the side,reinforc] fra ers,.of each .spandrel unit. The
Mvention wi | be dddck SEELY. o8 SEERERE 3o RRFLETEN T e

acconpanyi ng draw ngs, ,WiSELI1Y békRehdr§" %%ﬁr%ntﬁlgyr g-.f:ll_fdl’inipg loh&$ Parts

unl ess the context. requires otherw se and ereln: S a partia

exterior elevation of thanprahabiivnatednaUilqily WalipLedsesdheYospbeslyi Ng the
novel concepts of - our I nvention, the curtain wall assenbly being shown = |
assenbl.ed and nount ed s1depFra® AémbardUinedbd?y bidHTRBinforcing stud further \J
| fﬁ ... ' hgving its opposite ends adapted to be rigidly anchored
respectively to the frame means of the spandrel units
underlying the two window units associated with the
reinforcing stud, and to the fram;_means of.the spandrel
units overlying the two window units associlated with
15 ) the reinforcing stud;
whersin the frame means of each spandrel unit comprises a main
frame having the first racitsd_paﬁ;l gttached therato, and a
reinforcing frame arranged interiarly of the main frame and secured
thereto, the reinforcing frame including a pair of side reinforcing
20 f:ana members, gnd wherein the first and second pairs of clevises
ars both affixed to the side reinforcing frame members of each
spandrql unit. o
The invention uill_be desc;ibed by way of example with
reference to the accompanying drawings, uheroin_lika references 4
25 refer to like parts unless the context requires otherwise and
wherein: |

Fig. 1 is a partial exterior elevation of the prefabricated

curtain wall assembly embodying the novel concepts of our



FIG 2 is a vertical section, drawn on a slightly en- |arged scale, through

the curtain wall assenbly of FIG 1, the 5 curtain wall assenbly being
shown together with the floor struc- tur® -of the building to_which it is
mounted; FIG 3 iss an enlarged vertical section, partly~bro away for

iIlustrative conveni ence, through the_curtai |1, as-. senbly, taken al ong
t’¥ 1ine II1-inventdop, cthe %aslﬁowﬁié Bﬁ%e"!ﬂ%l eing,shoynAisantiled apd its

joints with the qverlying and underlyi,ng spandrel units; FIG 4 is an
enl arged hor i"F& ééc??% ;. Pat ﬁ)’?‘%?bgénpﬁﬁg{f for illustrative
conveni ence, through tBegeur Ll VRkL i8gpeiBedlion, URkeR &l NG IRl NEn-
IV-IVin FIG 1 and showng the fixed 15 w ndow section of one of "the
W ndow uni t s largeldt scabé Ntchivdugh the EuxesinmiwaldwaseenbbnsodfFIiGhel, the

- nei ghboring window units; FIG 5 is an enlarged horizontal section, partly
- broken day fanrtiglipywal htassenbdiy bailsdcehoymtoggitheRewEth (e fidaor stseer

bly, taken along the line M-V in Fl apd show n he openable 20
wi ndow sect i otﬁu%f °2nél’8?b‘_th’edwsna8w‘%ﬁ%‘i' sp'ér?ps i"'t°émjg8?ht s with the openable
wi ndow sections of t hef.f‘@' R i5n0 e%?fi?&ﬂ W deSicall! Gecfide, %ﬁqgaﬁgﬁﬁen
vertical section, partly broken away for illustrative conveni encé, through
the curtain valdy #Fovenltlbidradistecronlongeide, |vhiduyh- Vhei duftdin ¥adldas-
showi ng one.of the 25 spandrel units and its joints with the overlying
and under | yi regmhilydoveken talor® Ghe7lingeahl brlldr Jod FAGk i X candilshowdngoone of
partly broken * away for illustrative convenjence, through the curtain wall
asspm 1Y), tEheci LBHEHGuR s 1ande 16| J0RES rishathe QKar VAR AodoHBAF Y Fag
3 spandre%1£yd§§ aﬂgiiés joints with the neighboring spandrel units,
- the spandrel RS éeLng Shown together with the upper nounting L
' FIG. 4 is an enlarged horizontal section, partly broken

away for illustrative convenience, through the curtain wall assem-
bly, taken aiong the line IV-IV ih FIG. 1 and showing the fixed

15 window section of one of the window units and its joints with the
fixed window sections of the neighboring window units;

FIG. 5 is an enlarged hofizontal section, partlf broken
away for illustrativelconvenience. throﬁgh-the curtain wall assem-
bly, taken along the line V-V in FIG. 1 and showing the openable

20 window section of one of the window units and its joints with the
openable window sections of the neighboring window units;

'FIG. 6 i; an enlarged vertical section, partly broken
away for illustrative convenience, through the curtain wall assem-
bly, taken along the line VI-VI in FIG. 1 and showing one of the

25 spandrel units and its joints with the overlying and underlying
window units;

FIG. 7 is an enlarged horizontal section, partly broken
away for iliustrative convenience, through the curtain wall assem-

bly, taken along the line VII-VII in FIG. 1 and showing one of the

30 spandrel units and its joints with the neighboring spandrel units,



“means for nounting the spandrel units to the floor structure of the

‘bui I'ding in accordance with our invention; FIG 8 is a perspective view
showi ng the reinforc nts 5 for thke.w ndow units and spandrel units,

and the upper and | nounting neans for nmounting the spandrel units to .
the floor struc- tur€ of the building in accordance with our invention; ‘g

FIG 9 is anngnbgho@rl VvaldiltGabesfgt smn R ddthel’ @EeR aN@Vudir hn'ohHiEB&t'VG
conveni ence, through the curtain wall assem 10 bly, taken along the line

CIX-1Xin F Weahsafor SN vigg mhpaspandrel amittise toeahe fbsor Gitrueguregether -
the reinforcements of the win- dow and spandrel units; FIG 10 is a
hori zont al §éetb@hldtnﬁniﬂaBGﬁgrﬂheC¢|Wk$b(QQﬁ Angeat ign and showi ng the neans -

- f t t he bo d of 15 d f tud t
[or, ornect L0 < he DoEETY 8 pasenFack UGS HSY g S el
vertl Ca+ SeELirOPnd atkﬁﬂdcﬁ} %Qttshgnh %liﬁreﬁl uth'gI nd @5’9(}?&(}{% 39 d! 'i'owefhe

particul ar the upper nounting neans mount i ng the span units'to

f1oor - struchdufit Ohg thgan0 foltumbdhOOng N oe Gpaddired WhibsOts tHw Elboenst Fh&
12 is a vertical sectional view showng the | ower nounting neans for

mount i ng t hauspaofirehe dniitlding tihea¢tovdanse wdtht gne bventeidnsi | ding in
accordance with our inventign; FIG 13 is a cross sectional representatlon

of sonme 25 seal ing sk¥Gpd dseani AnipEs r“teé‘tr’r | BeSEL¥MhIRATSFL YFPEOK SN
FIG 1415 §gféﬁfﬁff%éy¥yt1hllegﬁ Si8LS t%qgngﬁytﬁg ¥$¥é§l OQ%IQf?EQEm-~~w

seal i ng strlps fekes Sea |ng enga bdte
menber ; y@nd pirk G ¢ dien Samge&mleowﬂepmsneqtd P oYl eWaRé gm;ﬁgo%dbalr&eu-

 un|t of the curtain wall assenbly of FIG _
' lar the means for joining together the re1nforcements of the win-
dow and spandrel units;
| FIG. 10 is a horizontal section taken along the line X-X
in FIG. 9 and showing the means for connecting the bottom end of
15 each window unit reinforcing stud to the reinforcing frames of two
neighyoring spandrel units:;

FIG. 11 is a vertical section taken along the line
X;-XI in FIG. 7 and showing in particular the upper mounting means
for mounting the spandrel uniﬁs to the floor stfucture of the

20 .building in accordance with our invention: _ -k—) .

FIG. 12 is a vertical sectional view showing the lower

" mounting means for mounting the spandrel units to the fioor struc-
ture of the building in accordance w1th our 1nvention.

FIG. 13 is a cross sectzonal representatlon of some

25 sealing str1ps used in the curtain wall assembly of FIG. 1;

FIG. 14 is a cross sectional 111ustration of the way in
which one of the sealing strips of FiG. 13 makes sealing engage-
‘ment with an abutment member; and |

FIG. 15§ is.an exploded pefspective view of.eécﬁ spandrel

30 * unit of the curtain wall éssembly of FIG. 1.



'DESCRI PTI ON OF THE PREFERRED EMBODI MENT General W& have illustrated in
FIGS. 1 and 2 the general organi- zation of the typical curtain wall

assenbly. to which our invention 5 - finds application,,.as asse d and
nounted in position on a nmultistory bdial i ng. GEneraIIy i denti d by the
reference nunme- ral the illustrated curtain wall assenbly broadly

COﬁprrses alternatrng h ﬁggyp%g ONOWE fﬁﬁ ggiggRgﬂrEﬁggéggﬂ¥gpandrel units
S. Each row of spandrel system F,
including a slab 22, of the building by the inproved nounting neans of our

i nvention. The rows of wi ndow units Ware connected between the rows of
spandrel units S so as to enclose the opsrerglaces between the floor systens

F. Each wi ndow unit Wis shown to conprise an upper, fixed is w ndow
section W ;and a | ower, top hinged sash w ndow section VQ by way of exanple-:

only. Each wi ndow uni has ang r me conposed of. a

top rail or frame ne glg(#?Sﬁr‘lliaﬂ S% grrg 235%6%%3 §r53n

of stiles oraRijdg Bfa@ﬁarevﬂyeaq gﬁrtEFﬁt¢§¥lf%sEbﬂﬂh €@J¢hfﬂ$ reifSent ion

hori zontal ly between 20 the pair of side frame nenbers 28 to divide the

‘Wi ndow &ni t f\dhidst appthatpmﬂr faisx ad sembtiedv &t tmoant¥d #mdpd ieifonopar abl e

W ndow section W2. An up mul lion 32 extends vertically between top frane
menber 24 amlmieapéwlmp ldmg.o §eparalbe idrntified W nbfyv taferensevaunat o

o her ot er A 281 HRY, L e shPEADR B S sRerBRErb Sa 13 8B SRes s
vestical |y hakuess. DRE AR (/IR I TEBNET o2 Sy ANMLTLATLE §okha MpdrReaDGhYLEe

t he openabl e wi ndow secti1 on into pair opena e Wn subsecti ons
havi ng panes.or Eganetéw §f Fpandrel unidé ®hsTBbRAéSteBEd Bnsl €Eoby Side

arrangenment .

10 system F, including a slab 22,.of the building by the improved
mounting means of our invention. The rows of window units W are
connected between the rows of spandfel units S so as to enclose
the open spaces between the floor systems F.

Each window unit W is sbown to comprise an upper.'fixed

15 window section W1 and a lower, top hinged sash wipdow section W2
by way of exampie only. Each window unit W has a generally rec-
tangular ffame coﬁposed of a top rail or frame member 24, a bottom

S rail or frame member 26, and a pair of stiles or side frame
members 28. Further a middle rail 30 extends horizontally between

20 the pair of side frame members 28 to divide the window unit W into
the upper fixed window section W1 and lower openable window section W2. An
upper mullion 32 extends vertically between top frame member 24
and middle rail 30 to subdivide the fixed window section Wl into a
pair of fixed window subsections having panes or-panels of glass

25 or other material 34 in side by side'afrangement. A lower mullion
36 extends vertically between bottom frame member 26 and middle

rail 30 to subdivide the openable window section W2 into a pair of

openable window subsections having panes or panels of glass or



Each spandrel unit S |ikewi se has a generally rectangu- lar frame
conprising a top rail or frame nenber 40, a bottomrail or franme nenber 42,
and a pair of stiles opesSide frane nenbers 44. 5 A mullion 46 extends
vertical ly between to@ama menber 4G+1and bottom frame nmenber 42. The
frame.nenbers 40, 42 ahd 44 and nullion 46 conjointly support a pair of -&J
panes or panels of glass or |ike material 48 -and, on the inside of these
panes or pd#idied matgaial of8 i Mideepy shiekaprangemest.refractory board 50,
as will be 10 seen fFonﬁFlG. .1Ve mﬁlg ge%ginaf er refer to the panes or
panel s of glass or |FREMREIGD 3R1t38 AhEYsedas 8 gsReralprectangu-
sinplicity. I ' ol | -5 cath o | | @hNB e -
nereto, v Nan rase’ ¢pot L Mg RE P, FR1A Or e Bl £ T AT RaL

di recti ons drofaatet hembeit S42e awdd at puaEdof her i vy @2, shBEPLEike Heombedls Ube
‘curtain wall assenbly 20 in planes normal to the plane of the panels 34, 38
and 48.5W\e Aimullipgodfsextends arert icahherbetwren' dopeftane meiftesr t4d tand

directions toward_and away fro respeg- tively, the m ddle of each w ndow
unit Wor &ﬁér’f&f"efrﬁﬂ?tmﬁyqerf t‘ﬁ?e 2§ﬁepf5ﬂ%e drenbedspafer 42 andi it 3@dor of

t he panel S-m%qlé'o;qh%’ c&?j{’ionféﬂ;:&yfstsﬁgﬁgrtltge%#g roatcégrﬁéﬁgggggarg%&oz eag(igss

spandrel unit I's ar- r I nterror t he

rectangul alorf navesmatet i€l W daw,a8d sRENFHLIde! Vet $h I d of
their panels 34, 38 and 48. 25 FIGS. 1 agﬁ@gﬂ?ﬁéfﬁﬁ}$%hWQE, ¢
schenaticxﬂnaﬁribEUSGlcﬁtyeﬂnatmaakspﬂeCesmnﬁnﬁaﬁ;atherypnmdrelsnuﬂa&5w$1u0b&hq_4
sl abs-22 of- the building in accordance with our invention, as well as the
means. {8t . 868" fEeRi Ftlt e wi ndow units Wto the spandrel units. Each

36°70f “the sl ab 22 i NeEFk el eaBaREer P Y the BeReSEPANIsely
glass or like material 34, 38 and 48 as the panels for simplicity.
Further, in this specification and in the claims'apﬁénded hereto,
we will use the terms "exterior" and "interior" to refer to the
1§ directions towa?d'the outside and toward the inside, respectively,
of the curtain wall assembly 20 in planes normal to the plane of |
the panels 34, 38 and 43; We will also use the terms "inner" and
"outer" to refer to the directions toward and away from. respec-
tively, the middle of each window unit W or spandrel unit S in the .L.J
20 plane of the panels 34 and 38 or'of the panels 48. Thus, for in-
stance, the refractory board 50 of each spandfel unit S is ar-
ranged ;nteriorly of the panels 48, and the rectangular frames of
the window and spandrel units W and S are outwafd of théir panels
34, 38 and 48. | | |
25 "FIGS. 1 and 2 further schematically illustrate the means
for mounting the spandrel units S to the slabs 22 of the building
in accordance with our invention, as well as the means.fbr con-
necting the window units W to the 'spandrel units. Each spandrel

unit S has its pair of side frame members 44 fastened to the top

38 of the slab 22 by mounting means 52 and to the bottom of the slab



by nounting neans 54 via exterior extensions 56 of the slab. Each w ndow
unit Whas its bottomend joined to the top end of the underlying spandrel
unit S by connector neans 58 and its_.tpp_end to the,botioqééﬁd of the
overlying spandrel unit S by connector s- neans 60. [I'f/wi t hus be seen
that the wi ndow units Ware not directly attached to the floor systems F of

t he" bui | di but ly _th th | its, S f.ol ' '
ore. oxt enaPl PUHNORE REARST T el 5, G ARE AT onsy SAapE b 1Lk, *Each

reinfor Cem\@iﬁdcfvpruntir}eweh% Pfipg" 4 dn %Han%ﬂe&’ ¢ %’he”?é?selflé)r?ﬂgmg | ng

the spandrel units to the 00r systens connect1 ons between W ndow

and spandr eindé¥ Iying?R@afieat s DEIVER Byt Benké LEOM i dhsSBBNARE! i t9idsh W8
will also de- scribe in nore detail the manner of nounting and assenbling
t he conpl et o cthre diot twal endssEntiie) o¥@rlyng spandrel unit S by connector

W ndow Units Al the window units Ware of |ike construction, so that we
will desﬁ:’ri’b"ea%lﬁp'ongto’fuxvheﬁqq% bfeSgeR, thet pha g indew untbs W ane M98 sane
description ' e r W i i | lustrated
i detai | nERRUIT3aEREE B0 oo 1BT SHLEARL B e Yol Bul Ty Frn, i B0

FIG 3 and ﬁm.,lg__gﬁ fthleClbah@Fél witisals, sections through the w ndow unit in
FIGS. 4 and 5. FIG 3 reveals that the top frane nenber 24 of the w n- dow

unit Wis holl ow andThppfokloming \isr acthanguéetensiver discassion igh.thlet win-
conprises an interior wall 62, exterior wall 64, top or 25 outer wall 66,
and bott om Y iYi&s Wal sPeRdrethanitiseSiorehnforaemenss faruphesel windowt wadd

ext’ensiqn 70 .fo arrying a contj nuous, horizontal sealing,stri 2 for

seal | ng_@ng%pgae"réﬁt \Rnngﬁsf h‘geébr{/serf-orl JoHBtipanthe sAam eg “giﬁ'r% t'i“ﬁt‘é‘rel 53°W5I I

62 al so defd A% F, coksections between the window and spandrel “units, and
seals between the window and spandrel units. We will also de-
scribe in more detail the manner of mounting and assembling the

complete curtain wall assembly 20,
15 , Window Units

All the window units W are of.like constfuction. so that
we will describe only one of them in detail,'it being understood
that the same description applies to each of the other window
units. We have illustrated in detail a vertical section through

20 one representative window unit W in FIG. 3 and two different hori-
zontal sections through the window unit in FIGS. 4 and 5.

FIG. 3 reveals that the top frame membef 24 of the win-
dow ﬁnit W is hollow and approximately rectangular in cross sec-
tion. It comprises an interior wall 62, exterior wall 64, top or

25 outer wall 66, and bottom or inner wall 68. The interior wall 62
has an upward or outward extension 70 for carryihg a continuous,
horizontal seéaling strip 72 for sealing engagement with the over-

lying spandrel unit S. The interior.wall 62 aiso defines én

s €



Tndercut groove 74 opening interiorly. The top wall 66 is stepped to
provide a corner 76 intgriorly of the exterior wall 64. An ad- ditional
vertical wall 78 coacty th the exterbor wall 64 to de- fine a downwardly
openi ng peri pheral ga for engagihgFy- receiv- 5 ing the upper peripheral.
portions of the panels 34. The bottomwall 68 has .a top w ndow stool 82

nmount ed thgpgbpcut grdowel Faabpert g i it eridr 19achTré hedp Wil 1SBeWRs ab6épidy -
FIG 3, the bottomframe nenber 26 of the wi ndow unit Whas a vertical wal

84, top or tonpesvidd la &Grnieos A6dibvétiomlor ofutbe ewtérBH, wddili 6dng Am ad-

conbi nation an exteriorly and upwardly or inwardly open space_90. The
vertical waiF iemahﬁqf@aén"éhbemLﬁoﬁﬁ%\’fétgzthﬁeﬂﬁ'ﬁ;ﬂ% é’lallér P9 tqlﬂ?'t op
94 nount e thergto.in a co

wal | 86 hag,a bot gom/stoo
o o n 2ibn S mwErdSnsB e Rhe, erirad, B85 §0 %0 oheielnd e ace s,
W ndow gt O‘i’bge’@h@rhﬂﬂ?r WeQQBWeFQItp$PﬁJr{sa'3? @ﬁ@bﬁén@ﬁ shhe tRR H‘@k*or@fs has

a sealing Stfip 96 nounted along 1ts exterior edge. The bottomwall 88 has

an abut menwa®8 68 Hdw e tteg WifbewestwrloB2 meahted fleremalinng coplawar Wit h
the top franme menber 40 of the underlying spandrel unit S. The bottom wal l
88 furtherreéatldn)Wnﬂhseatbngthﬁé exterior edge a sealing strip 100 for

seal i ng engagenent th.the s ndrel it,to ane nenber 40. . Posjtioned

i nt er medi ate the to\lexsf SRoYn,8 8r“ﬁ4Fgﬂ’ %ofaetg?fﬁ?'ﬁn&b"t’ﬂ?nﬁ'épbﬁﬁ %% ﬁe’ _

wi ndow uni { € gt I o

exterior map¥vﬂg&ﬁ”fggﬂﬁawlﬁé%6§0vg g??%n?&alfg dgplP#%% g%?éa?? 106
i s recesgednal 9ogtdn ?orethEIrOﬁaeﬂgs?SI cud:frﬁ\m@elancbmaﬂﬁbnoragneﬁeer iorly

- peripheral gap 110 for engag- ingly receiving the |ower peripheral portions
“of the panehd @pwarley loot towandly A ispazies90iecBhseackrtiizad waileS4eri or

.edge to prqvide -a downwardly open space 112. This space has_nounted 30
therein | ni8FiB9s A UBGESCHEr BERAYE nff APeni8ginteRipnlyy affieateppwall 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
15 the top window stool 82 on the window unit top frame member 24.
The top wall 86 has a sealing strip 96 mounted along its exterior
.edge. The bottom wali 88 has an abutment 98 of inverted T shaped
cross section for sealing contact with the top frame member 40 of
the underlying spandrel unit S. The bottom wall 88 further car- -
20 riés along its exterior edge a sealing strip 100 for sealing
engagement with the spandrel unit top frame member 40.
Pésitioned intermediate the top .frame member 24 and bot-
tom frame member. 26 of the window unit W, the middle rail 30 com-
prises an interior wall 102, exterior wall 104, top wall 106, and
25 bottom wall 108. The top wall 106 is recessed along its exterior
edge to provide an upwardly opening peripheral gap 110 for engag-
.ingiy receiving the lower periphéral portions of the panels 34.
Thé bottam wall 108 is also recessed along its exterior edge to
provide a downwardly open space 112. This space has mounted

30 therein interior and exterior sealing strips 114 and 116 and a top



-14-. sealing strip 118. Reference is directed to FIG—~4 and 5 for the
cross sectional configuration of the pair of side frga enbers 28 of the
wi ndow unit W Each side franme nenber 28 has an i nnerks#i | 5 120 and
outer wall 122 interengaged and fastéﬂéd’together as by screws 124. The
outer wall 122 defines an interiorly open groove 126 and an exteriorly open
groove 128. déul iavgt sirdpl ¥1®pen groove 128 has engaged therein a stuffing
strip 130, FIG 4, extending between top frane nenber 24 _apnd m ddl e rai

30. That portion of tRefpre@ee i |diTeotedi th ElGends 2Bt nekdr Hdte &hosSane

menber 26 and middle rail . 30 is. furth a ed- ta cat - | [icp
132 direct edsee&ttjé‘r"iagr Fﬁngéggﬁﬁ/\’r‘m r?fFI%Eﬁe gSP%ASO shsolv‘\i/r% F%Xlﬁ?@&@%é{%eﬁjﬁger
mul [ion 32 ofxd hﬁn\@oudsaﬁfiwwt Widch RAdbOrrand mentiedXi288h 8L Yark eirdigwlaan in
cross section. It 1ncludes an exterior wall 134 having defined therein a

~ pair of sunderzutangr cates wall cldpaginngreagpged iamsd flastehad sogeyierlaE. byhe

“ lower mullion 36 of the window unit Wis seen in FIG 5. |t conprises
an.interior serews 123.andhexewrqromalladd2 1def ings 1RnoAnKEF LOTEY rQRATR BTGRP
Cross sectio integrally joined 20 togethe A £0mMmD 11,142 formn
the boundar yl#%iARdean RELPREOTEY iBem 48958 B4 o 15# £Ab°T FORAE dPsn #1987p
of outward e - Si 4. pacdyfef ishi émﬁy .9 vey f i diadlgng @
sealing stri %iﬁg.%a.ssfﬁgﬁééetr%nce rﬂ‘l:angr@g giﬁg In Fl %To SFgﬁd 5 géexneral Iﬂ>§ de-
25 notes a peétwedn tep Hragethenbed] @at addsasdele afaithd0opeTivdt eponvidawof
section W of the window unit W These sashes 148 are openably received in
t ke’ r esp8ct i tlee riguteanyal ir 12p adusheungads byetrrebbotsans f nae mamher 26,
side frane nenbers, 28, m dd rai] 30, ang lower mul- |lion 36, set forth._i
detail in tH@g$dW¥ﬁﬁﬁen§?iga%ﬁ ) ?é%?rcﬁ P '&ﬁi9$£§yaatB%P#féﬁn§ﬁﬁgﬁbéb9

150, bottom §{AME JPREeristy AW MAWh in FIG. s.

As shown in F;G. 4, the upper mullion 32 of the window

unit W is hollow and approximately rectangular in cross section.
15 It includes an exterior wall 134 haQing defined theréin a pair of
undercut grooves for engaging respective stuffing strips 136.
| The lower mullion 36 of the window unit W is seen in
FIG. 5. It comprises an .interior frame 138 and extérior frame
140. both of hollow, rectangular cross section, integrally joined
o 20 together. A common wall 142 forming the boundary between the in-
terior 138 and exterior 140 frames has a pair of outward exten-
sions 144 each defining an undercut groove for engaging 5 sealing
strip 146.
The reference numeral 148 in FIGS. 3 and 5 generally de-
25 notes a pair'of top hinged, projected sashes of the openable window section
W2 of the window unit W. These sashes 148 are openably received
in the respective rectangular spaces bounded by the bottom frame
‘member 26, side frame members 28, middle rail 30, and lower mul-
lion 36 set forth in detail in the foregoing. Each sash 148 com-

30 priseé a top frame member 150, bottom frame member 152, and pair



of side frame nenbers- 154, extending along the periphery of the panel 38
and joined to one ano§§§r into generalkty rectangular shape. Preferably, the
panel s 38 of the open e w ndow section W2 are panes of colored glass. 5
As seen in bEGide frume mpmbeaseldepbexteisiingf adanp thelpaviiphery of the
accommodat ed in the downwardl y open space 112 defined by the middle rail =\ ,
30. The t oppaneheddranserj oingdcbopere anatherniatpogenpril srectanguilar wal |

158 top or inner | | 160_and bpttom ar ter .l 162 onhi ned into.
appr oxl it ePPaPec: BRARCTAbIY0s it sttty Y BT tRenaneran i IARR, Bk 2ian,

158 defi nesyan r \ging a stuffing strip 164 directed

exteriOrIy.wgnag% réﬁ#ﬂgg;ggygfégu ent U-shaped flange 166 is forned

integrag with the extsyiseen 98l F14583 antheexopn@sagennéntidy 150 @i @akl sash
therefrom Further, the top frame nmenber 150 of each sash 148 is provided

with a pairlés i$ ddqupwdagedbynwbhe Mdunwagdiyuapeu spacedlindedinefiebyi de
frame mem bers 28 and the_lower nmullion 36 for the_swnging notion_of the

‘sash. 148 ab8he BitYe Zeidaslaxi She THP TgEs mepReT s130 | (MR is§SspRgdnterior
vertically hppodpe SIS aLEAE: e @8 or 15008 koM (TSP IREL o 0r f

each sash 1 rts in the exteriorl pwar dI'y” open~space 90
. defined by bligePaidOMIle23MRoHBIRE i?:@cd)faptplfi@x%adewUfuétéﬂgullﬂiecbeggogréc-

frame nmenber 152 conprises an interior wall 170, exterior wall 172, top or
i nner wed | tIdnahrshdp@.t oTher eptiériomaddl117168 definep awmlundertutegroese afor

upwardly or inwardly open gap 178 along its exterior 25 edge. The -
" exterior wakhrgaging g stuféindas T BxtkifkiddTesgedcenteriarhig tAIﬂeaQEEOEMM
the bottomfra

e bottom L e a8 el bies’ MOV R e S T4 TREEL
-'Zg%alarlglzyohg?gﬁ 'rﬁiﬁt ehXeas NgPrdr £1195 2x8ibP 1y IERSF ¢4 om O X FaRthes, the
top frame member 150 of each sash 148 is provided with a pair of
15 hinges 168 by which it is mounted to the one of the side frame mem-
bers 28 and the lower mullion 36 for the swinging motion of the |
sash 148 about a horizontal axis. The hinges 168 is allowed t6
slide vertically along the side frame member 28. |
The bottom frame member 152 of each sash 148 normally
20 fits in the exteriorly and upwardly open space 90 defined by the
bottom frame member 26 of the window unit W. The bottom frame -
member 152 comprises an interior wall 170, exferibr wall 172, top-
. or inner wgll 174, and_boftom or outer wall 176. The top wall 174
defines an upwardly or inwardly open gap 178 along its exterior
25  edge. The exterior wall 172 has a downward extension 180 conseal-
ing the gap between the bottom frame member 26 of the window unit.
- W and the top frame member 40 of the underlying spandrel ﬁnit S.
The bottom wall 176 carries a sealing strip-lSZ”Bf approximately
V-shaped cross section generally extending downwardly therefrom.

30 . The pair of side ffame members 154 of each sash 148, both

seen in FIG. 5, each comprises an interior wall 184, exterior




30 - - The pair of side frame nenbers 154 of sash 148, both
seen in FIG 5, each conprises an interior wall 184, ¢ rior wal | 186.
i nner wal.l 188, and outer wall 190, alhgj-0oined into ap- proxi mately

rect angul ar cross sectional shape. The exterior wall 186 has a stuffing
strip 192 attached thereto. The panel 38 of each sash 148 has its |ower

meMginal 5 Ledge §Or tiyerengagedssn &r{}?aﬁ%’c%rlﬁlﬂeﬂd‘e%lﬁy t%'lﬁe?"%:téf%"ap- _'

frame nenber 152 and its upper and later mar g nal =~ edge po ions

respecti vel ypagrimste Iy arezitdnkulgr Sé Fdgs Eetcaonheshispe fr amR EREbr DSF WO
. and against the stuffing strips 192 on the side frame nmem bers 154.

Further the p8fichasa isufddogedttipt2 atitached thétethn. 158 and fl ange 166

of the top frame nenbﬁk 150 and_to the exterior walls 186 of the side frane
menbers 154 by neans of*®aPPBRAt PHety 94k §2abnddf hasids dewarsmarginghl

silicone.sea t 94 i and.5 mﬁll e_note from
FIG 5, ?he % %rﬂé\}gér %?\Cgﬂggée& 1% ﬂ.igfgcgif légcﬁ Bh’h% 'h§ Bﬁ“émﬁ

rel ation wi tfhehbér Obﬁzeranauﬁtsf @ﬁﬁe#gﬁl@flaQQ?anmipglﬁdld rt'F

of the window unit W so that the pair of panels 3 penabl e mnndow
section W coasn5dtidtdysh@aihsanehemsﬂnﬁfin@Bstt0ﬁ1Imecﬁ%&ablebpofréﬁ&imem-
curtain wall assenbly 20. The inner vertical edge 200 of each panel 38 is
20 |ocated Bpprbid fdeiagainst nehey Yt io8 sheirowk?2 am [thenside wframe mem-

oponabl e vi nhghs ot CERR T oPRe Rine] TosuRPEiTRd G R heSKE SRESTtALY n
the il lupd - 168esths!ass ep%btwweefe e%rgmeeﬂgﬁ.@eg;gl . r%ﬁf’ BB2EFe 2‘%&4&&

3) 25 between its top Trame nenb the m
w ndow unit Wdlbs ¥8&lofsetel o186 smfee méaber k! 54 Jy hrlangebfi Asrdpdd QBly

frame nmenber 152 and the bottom franme nenber 26 of the w n-
rigld adhesive such as a structural silicone sealant indicated at
194 in FIGS. 3 and 5.
As will be noted from FIG. 5, the outer vertical edge
15 196 of each panel 38 is in a coplanar relation with the outer sur-
" face 198 of one of the side frame members 28.of the window unit W,
' so that ‘the pair of pahels 38 of each openable window section W2
conceal the side frame members 28 from the exterior of the curtain
wall assembly 20. The inner vertical edge 200 of each panel 38 is
o 20 located approximately in the middle of the lower mullion 36 with
respect to its transverse'dimension.
Such being the construction of the openéble window sec-
tion W2 of each window unit W, each sash 148 when in the illust-
rated closed position defines an enclosed upper space 202 (FIG. 3)
25 .between its top frame member 150 and the middle raii 30 of.the
‘window unit W, an enclosed lower space 204 (FIG. 3) between its
bottom frame member 152 and the bottom frame member 26 of tﬁe win-
_ dow unit W, an enclosed side space 206 (FIG. 5) between dné of its

- side frame members 154 and one of the side frame members 28;of the

30 window unit W, and another enclosed side space 208 (FIG. 5) be-



dow unit W an encl osed side space 206 (FIG 5) between one of its side
frame nmenbers 154 and gpeyof the side frame nenbers 28 of the 30 w ndow
unit W and anot her enc ed side spag, 208 (FIG 5) be- t ween the ot her
of its side frame nenbers 154 and the 1 6wer nmul- lion 36 of the w ndow unit
W The side space 206 conmmuni cates with atnosphere by way .of an air ~\,
passageway t¥eenf theealt igr apfgagsssldetﬁ\m tmembexrisedSdrand | thel dowefr mnd- of
the side franme nenbers 154 5 of the sash 148 and the_exterior edge of the

outer wal | ligp &f ?fﬁeﬂ&ﬁ e ndoyrangEnfler Bhe SrldenSPRFRIENP FATMURLSAGeBY a
gap S2 betwe t he eriqr surfa e f t I t exterlo
edge of thé”g'gt m e‘f’z% Tot"dh8 s?'aeg*fé)ﬁes@rng%%g? ﬁgé %]rqnec{]% r sﬁaﬁ
space 208 %'eiqesmw%&siow WR12t 1BE PO D% FRY%e0L 188 AidmdFembi®s 154
sageway 214 fornmed by a gap S3 between the exterior wall 186 of the other
si de. freanme ofegher sdSH D8 tdmdl shehettd8riowl ddge eft eheooufernmmll4Q2af of hehe

| ower nmullion 36 of the window unit Wand by a gap S4 between the interior
surface 213ide fnemrpmbq;s 28naft ﬁéeem@i%runrirtaweandobbfatsaep ISPndetwaehi on

36. As will b fromF G 82 he b f
merbor 152 EhT %Eﬁﬁlgé\gﬂ a5e 1BCAE ERe (HARR O BB 10 oATHTordge oF
dl mensi on. ciReButDp aen 1A 3'fstﬁleo§‘f&|e £ el nlBler 229! CITHP e S16e0f

the sealing strip agal nst the exterior ge 218 of the outer

wal | 88 of sbbeebeosoméd JGmmu 1 caREBewitd amdshhetendpVwaASIE \bn Jliirl pas-
further, when each sash 148 is closed, its franme is held against the QJ
seal i ngmst ﬁlasewey(nﬁfca)mecﬂq byhe sgptS?onhertam@mmgepr@rbﬁr twed lnil8doef uni t

W the scarbRgoEhet pside framerpehvay LAT A e snaho1 i S rbersanerions of

the wi ot 1860 e A3eRInit £ 160 146 dF e Whn@BuiE1d WSB! hON 36 -

gap S4 between the interior surface 212 of the panel 38 and' the
exterior frame 140 of the lower mullion 36. .

1§ 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
of its transverse dimension. When the sash 148 is closed, the
distal angled portion 216 of the sealing strip 182 is heid against
the exterior edge 218 of the outer wall 88 of the bottom frame

20 member 26 of the window sash W. _. . ' o/

Still further, when each sash 148 is closed, its frame
is held against the sealing strip 96 (FIG. 3) on the bottom frame
. ﬁemﬁer 26.of the window unit W, the sealing strip 114 (FIG. 3) on
the middle rail 30 of the window unit W, the sealing strip 132

25 (FIG. 5) on one of the side frame meﬁbers 28 of the windoﬁ unit,
and the sealing strip 146 (FIG. 5) on the lower mullion 36 of the
window unit. All thesg sealing strips are joined into a single
continous sealing strip.

As may have been seen from the foregoing, the noted en-

30 closed spaces 202. 204, 206 and 208 around each sash 148 are at
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sealing strip. As may have been seen fromthe foregai

cl osed spaces

the noted en- 30

All these sealing strips are joined irncgéisingle conti nous
8 are at

202, 204, 206 and 208 a+oand each sash’
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water drip. We wll now go back to the description.of the fixed wi n- dow

section W of
3 and 4. As
f deed wi ABow

téhiomierisvofnitheVAin pds safemayisc@1lli amd t 2t tleadl@ng bot thd- @S
illustrated in FIG 3, each of the pair_of panels 34 of the
stesedrspACefad 0i6t angd oPOR P POCLINEPES | pHE aﬂx%rif’i"oﬁBPW
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openable window section W2 is that the top and side edges of the

‘panels 38 are not too rigidly supported, so ;hat they are not to

18

easily break.from vibrations as in the event of an earthquake. It

will also be appreciated that the angled distal portion 216 of the

sealing strip 182 functions as a water drip.

25

30

We will now go back to the description of the fixed win-
dow section W1 of the window unit W, with.reference directed to
both FIGS. 3 and 4. As illustrated in FIG. 3, each of the pair of
panels 34 of the fixed window section W1 has its top and bottom
peripherai portions engaged in the downwardly open gap 80 in the
top frame member 24 and in the'upwardly open gap 110 in the middle
rail 30. Further, as seen in F;G. 4, the lateral marginal por-
tions of each panel 34 are held against the stuffing strip 130 on
one of the side frame members 28 and against one of the stuffing
strips 136 on the upper mﬁllion 32. These lateral marginal'por-
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

sfuffing strip 130, and to the exterior wall 134 of the upper

-



""one of the side franme menbers 28 and agai nst one of the stuffing strips 136

on the upper mullion .. These lateral marginal por- tions of each panel 34

are further secured the exterior Wa%1~ 220 of one of the side frame

menbers 28, on both sides of the 30 stuffing strip 130, and to the .

exterior wallllid8432fby eeansperf an adhésive 3 bnelatdvelpflan edisadicieyof
relatively low elasticity such as a structural silicone seal ant ‘i ndicated
at 222. Asugh pspé seryciited msiddcene sealanie indieptodrat 42 edge 224 of

each panel 34 is in,a cpoplanar. relation-wt e,outer 5 surface 226 of
one of the side fraft® "ﬁ’&ﬁlb%res S58n airﬁ% ??\%&@ér#i'-gﬁﬁl" Wife V828 16feach

- panel 34 igyde09ah el AP §8N1A A | doranihe rUPREoAW kO n3Z0HE L

respect to its side to side trans- verse di mension. e opposed I nner
verticel eadgfaceg2826fof lunepaifr thk padel Brawk membeek! 285 (T dppezedeptiier
vertical edges 224 of |0 the panels 34 of the neighboring w ndow units W
are j oi ne¢alyedaead?R® 98 easth panali J&| is Magatsidagppepximatally gsenarsillycone

seal ant indicated at 230.. . Seen at 232 is a backing strip of elastic
Tatertal QhchRBcURRTR MO 30 FIER e G Rdah g L eoaide SFANAF I 134

The adhebr s Bat bt 1hef SbboRha il WA ERRTeduls 228 LICKRR pafle

- adhesi ve o#gbanel2284 Angk 23Q IWakhtRacop 34t outiSvett keal haighanghs g8 of
t he openabl e wi ndow section W2, the panels 34 of the fixed w ndow section_.

WL . subtt athieaphye P9 Tbrafedlhet heighbor big oiidelohr andtseWbeae 2® ined bireanippe(

mul I ion.32. for the enhancenent of the aesthetic appeal of the curtain wall

- assenbly 2ghesgpuadetiTAtivedy NigR elasihityudrel a5 @ thdcomet sralant |

assenbry-%Qdicated at 230. Seen at 232 is a backing strip of elastic
material such as spdnge filling the space bounded by the exterior
wall 134 of the upper mullion 32, the pair of stuffing strips 136
15 thereon, and the adhes;ve 230. The backing strip 232 serves to
prevent contact of the adhesive regions 222 and 230 with each
other.
- Thus, like the panels 38 of fhé openable window section
W2, the panels 34 of the fixed window section W1 substantially
20 conceal the pair of Side frame-ﬁembers 28 and the upper mullion 32
for the enhancement of the aesthetic appeal of the curtain wall
assembly 20.
| . Spandrel Units

All the sﬁandrel units S of the curtain wall assembly 20
2s are also of like constructioﬁ. so that the description of one
applies to each of the others. We will refer principally to FIGS.
6 and 7 for detailed description of one representative Spandrel
unit 8. |

As has been stated in connection with FIGS. 1 and 2, the

S

S



25 are also of like construction, so that the descriptign of one applies to
each of the others. W wi.ll refer prigglpally to FIGS. and 7 for detailed

description of one representative sparfdrel unit S. As been stated in
connecti on FIGS leand 2 andre uni conprises the
top,frame GHIBOFt%ﬁﬂqﬁﬁﬂﬁ§ &gﬁb59p45r T mempersd besk?Eﬁﬁb ﬁﬂ@rs 44,

andlnulll frac

boar ds SOOIEeué)%rpo?t \Qﬁ% a?% ;Eﬁeg%ann‘g g‘?gé}}%/‘é ha\%ehql P?Eg%%tgﬁ in ?’grther

de- 5 tailad hene %14Ooan abeld a3 23df paie SENREractdry! boafdSeh tdug-si de

. frame nenbers 44 and nmullion 46 in FIG 7. The top frame nmenber 40 of the
spandrel upotted donphestramen nemberisor Wel havgdillasteated iwmlfurzd@r deper or

outer wall 238, .and | ower i nner wal | 240, joined into_approxjmtely
rect anghil a2l té‘reo§§psé9t?‘b‘¥1d‘l°t§l‘?§'péz f’ﬁ%‘“?)d‘!"é'lbe\ﬁél inoBRG haé ad dhgesdde

groove 242ﬁd d ql%?'bgggr; arH) n{ueﬁ‘i ta,‘l_;]i@g 7str| p. 244 directed out-

war dl y t het ef Fom Sea ‘he ‘af oresai d abut- nent 98 on

the bottom frane neu‘hertaﬁ ﬂfarrteh%eﬁ!iéi" !’on&fVUH”éd%WaHBkélvﬁnﬂ‘% @&ﬁh\é@k'
238 is further stepped to provide a corner 246 15 slightly interiorly of

the exteriamr mtleridsowalhe2ifhnextealibr2vdll s236,capped ai'oumgtext wadlt @38or
édge to provide a downwardly or in- wardly open peripher ap 248 in which
there are %égwrt R&E a@nef)énfalﬁerzr*ﬂhedam%rmmgparoﬁeamﬁaur@t&@nnmer

2 d
o oove et BReinal add . o hRIBuRErIa L 738 e AP hiugHr O REaaYE  ame
mentber 42 pf; tdaeiﬁeanéﬁﬂeﬂp'éo %eamsa' §e§emdgﬂs%&aprzx? l?e%eﬁ%%t' or

wal | 256. upper or inner wa 8, and [ ower oute
wardly therefrom for sealing engagement with the aforesaid abut-

ment 98 on the bottom frame member 26 of the overlying window unit
W. The outer wall 238 is further stepped to provide a corner 246

15 slightly interiorly of the exterior wall 236. The inner wall 240
is recessed along its exterior edge to providé a downwardly or in-
wardly open peripheral gap 248 in which there are engaged the up-
per peripheral poftions of the paneis 48. The inner wall 240 has
an interior extens%on 250 terminating in an undercut groove 252

20 opening intefiorly.

As shown also in FIG. 6, the bottom frame member 42 of
the spandrel unit S comprises an interior wall 254, exterior wall
256, upper or inner wa117258; and lower or outer wall 260, also
combined into approximately rectangular cross sectional shape.

- - 2? The interior wall 254 has an upward or inward extension 262 defin-
ing an undercut groove 264 opening interiorly. The inner wall 258
defines along its exterior edge a peripheral gap 266 opening in-
wardly for engagingly receiving the lower peripheral portione of
the panels 48. The exterior wall 256 has a downward 6r outward

30 extension 268 covering the gap between the bottom frame member 42



—conbi ned into appr oxi mat el y rectangular cross sectional shape. 25 The
-interior wall 254 has apsupward or inward extension 262 defin- ing an
under cut groove 264 opdﬁ%%g interior The inner wall 258 defines al ong
its exterior edge a pefMgheral gap 25% opening in- wardly for engagingly -
receiving the | ower peripheral portions of the panels 48.. The exterior wa
256 has a dgpmtivar dpafid el warict 30 aadt ehei oop 2Gfameowembeg 2heofaphdaindeenythe
bottom frame menber 42 -21- of the spandrel unit S and the top frane
menber 24 ding Wéndodewhit Wang Thiendoteunval W260ridefdnesr ahong P60 idgfeiries

along its interior edge an undercyt groove 270 to support a se strip
272 for seaﬂq&?gaénﬁﬁe;%ﬁ%‘hﬁ & A0 & ﬁg 0 58 ?YWW@P@E%?W%%%% ©fying 5
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anot her seall appr oxi nma shaped cross section fo

seal i nﬂeenmmnhnww t e &£ Qe %ﬁmfzs@earweerdrhegnglmgdms Wiitlerii0p
frame nber 24. Wth reference to FIG 7 the pair of side franme nenbers 44

of the spardigel anothefS sexhingrspriipe 224 ofntappmxirazedy Y76hamped arioss
flange 278, and web 280 joining the flanges 276 and 278_ The interior.
flange 276 we&tilgBsian m@%te"g@aevenlzs‘zib‘beﬁh%gwrﬁﬂt épi of | the ppderly-

exterior flan 8 al sp an_underc groove engagi ng a stuffing
strip 284 ity @f@§°gx?%+?c% %iﬁ e.gepg?fh * formed integral with an L

shaped flange 286. Wba\vme%%%c@ef:bnma f%ﬂé‘%fa&”@?rﬂ'&egf%n%%ers

~engaging a sealing strip 290 which is directed outwardly into sealing
contacig W t4% afsitiel spandrsi npist Si pa2ROcofipt e @) dntengos pluirgd 276i,t S

" As shown also in FIG 7, the nullion 46 of the spandrel 20 unit S conpri-ses

-an i nt er i oreXtiezAge Qbangﬁexl@-l @ndi wahe2fBrio rimD4hef fhanges, 2t ansh@dBar

cross sectign, .and 0i_j_n
_ he' interior é%gnge iyﬁ %eglnes 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
15 formed integral with an L shaped flange 256. The web 280 defines
a further undercut groove 288 enéaging a sealing strip 290 which -
is directed outwardly into sealing contact with a similar sealing
strip 290 of the adjoining spandrel unit S.
As shown also in FIG. 7, the mullion 46 of the spandrel
20 unit S comprises an interior flange 292, exterior frame portion
294 of hollow, rectangular cross section, and web 296 joining the
interior flange 292 and exterior frame portion 294. The exterior
wall 298 of the exterior frame portion 294 has a pair of undercut
grooves defined therein to carry a pair of stuffing strips 300.
25 Each panel 48 of the spandrel unit S has its upper and
lower per1phera1 portions engaged respect1ve1y in the gaps 248 and
266 in the top frame member 40 and bottom frame member 42, as seen
in F;G. 6. Further, as depicted in FIG. 7, the opposite lateral
marginal po:tions'Of each panel 48 are held against the stuffing

30 strip 284 on one of the side frame mémbers 44 and against one of



interior flange 292 and exterior frame portion 294. The exterior wall 298
of the exterior franme portion 294 has a pair of undéT grooves defi ned
therein.to carry a pair of stuffing-strips 300. 25~ Each pane
48 of the spandrel unit S has its upper and | ower peripheral portions
engaged respectlvelg i n the gaps 248 and 266 in the top franme nmenber 40 and
bdt't om f r ane thenpeut 4in Szfé'-rééénmﬂ ¢ Ghes mudldpRef6 . asF Hepilcfagtharpimliz,

h | f h | hel.d
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I ndi - cates t at t teral margi na portlons of eac panel ave therr

interior surb@ceheSerdy ettame mBmbexs es4 aind ltanghe2éBt&f icnavadfl 2be &f dehe
frame nmenbers 44 and to the exterior wall 298 of the 5 mul I ion 46 by an
adhesi ge of muliiowet§ Byowncladbestve o rglagdvalyt lomtakast isiityconeh samlant

i ndi cated at 302. Mbunted to the frane me 40, 4 44 and 46 of the
:spandrel uni fEEHGEY ﬁi%?ﬁ“&béﬁ%ia%&uﬂ?%ﬁ%ﬁ%Pd48th%§?1ts outer vertical
e_dge 304, FIG 7, fl U%&b%@a ttgetggt |caI eﬁyefrgg&%& °f4419nd 4Pn§§ { éhe

side franme nenbers I nner ver 'each “pane

-approxi mat el ¥pag@fé Blinitofs lessvul foPth Hbowel, he&@ﬁpﬁ*&ﬁeﬁ @8 hasSiEs 6&&1‘ de
transverse di nmension. The opposed in- ner edges 308 of the pair of panels

48 are bondedervieakledgeh&04byFah. alhefiush ¥iBhothe cduttdérmalst sugfiace 306 of
elasticity. A backing strip.is 312 of sponge or like elastic materi al
pr.eventis the°86n?§c‘%h%f51tdﬁef§?F‘Pp§e'bl?eIéﬁjh‘és~| v §e39‘2n%d’33’fdcwltﬁ gacios8 of

Cubst ant i ar | §2EB-RaN T PFb L1k, 4Bberind Ry e SReRBbbc e AR mi L nm 19 oo
to make the exkpééPrtPPRIA3ReCt side Mnts%'e'i‘slé’a&imé’r&ion. The opposed in-
ner'edges-SOé of the pair of panels 48 are bonded to each other by
. an adhesive 310 of relatively high elasticity. A backiﬁg strip
15 312 of sponge or like elastic material prevents the contact of the
strips of adhesives 302 and 310 with each other.
Thus, in each spandrel unit S, too; the pair of panels
48 substantially conceal the pair of side framg members'44 and the
mullion 46 to make the exterio: appearance of the curtain wall as-
i 20 sembly 20 attractive. It will also be appreciated that each panel
48 has its upper and lateral marginal portions not too rigid;y at-
tached to the frame members 40, 44 and 46 and merely has its lower
edge resting on the bottom frame member 42 via bearing blocks seen
at 314 in FIG. 6.- The panels 48 will thereforé not easily break

‘25 as in the event of an earthquake.
Spandrel Unit Reinforcements

As best illustrated in FIG. 8, each spandrel unit S is

provided with a reinforcing frame, generally designated 316, ar-



20 senbly 20 attractiy It wll also be appreciated that each pénel 48
‘has .its upper and I@teraagﬁhrginal Qq&;Lons not too rigidly at- tached to
the frame nmenbers 40, 44 d 46 and nerely has its | ower edge resting on
the bottom frame nenber 42 via bearing blocks seen at 314 in FIG 6. The. .-
panel s 48 wdrged Hatefborlnaif ade mpibr Enam@compadisiingt hbecafonesdidatop '\,
eart hquake. Spandrel Unit Reinforcenents As best il]lustrated in FIG 8.
each spandt®l bositomséZs @nd\sidied i fRaBe raemRaRTi n§arhafRangimerunity re-
desi gnat ed, 316, .ar- -23-_ranged interjorly of the main franme comissing
t he afores%ﬂé?ﬁﬁ3ﬂ346fa%%tiiﬁngﬂﬁ%R&ﬁa5s?dt°%4¥§%ﬁﬁﬂgcﬁﬁﬁbtfgmeEﬂﬁﬁ?%ﬁﬂ?&grel
unit re- | rGi ; efB8 a3 @ | BfaQ%ChLEds TR nals,
bottomrein tg-'rogﬁ ?181 ?%1%%@%@;2 .,ﬁgaﬁd paf)rirgdf %gflge re?n‘?%;%lng 5 " rame

menberg 32&%amd me@bBBs NBI2 | 1A rcombangd! MtarredtgmgRlar aftdngdient. All
reinforcing frame nmenbers 318, 320 and 322 are preferably nade of steel and
channel sedte geddfooping nframe aembeiry. 3¥8e 34D a3uls 33ddapetprefedably made
ers are both shqwn on an en- Iar?ﬁd s%ﬁle in El 6,
YEl

i nf i f
and the pdif SEed; ABd, ChantR L SaFioara | QPRI ADtaz0 & tafy B
f | ' j nf i f b 18, | t
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heads engapgdédn sthee UNAeF DG @f @@vetBB2paid eF aldeOFei RESFOLFE 'k dnled®
‘menber 320 i S secured to the 15 spandrel unit bottom frame nmenber 42 by -
bol ts 386 nemberg GR&i inhBH&s %ngaged in the undercut groove 264. It will
al so be seen fromFI G _ 7 that the pair of side reinforcing frame nenbers

322 are secured to WhEh eafpxancee topfhfs cf the ttop deipfareingnirame memyy
‘bol'ts 328 favifig Y0CLLDeafS PUR9%p’ Pride diite"4b 9ECPHE spandrel unit -
| S by bolts 324 havinéltheir heads engaged in the undercut groove
252. The bottom reinforcing frame member 320 is secured to. the
15 spandrei unit bottom frame member 42 by bolts 326 having their
heads engaged in the undercut groove 264. It will alsd be seen
from FIG. 7 that the pair of side reinforciﬁg'frame members 322
are secured to the respective spandrel unit side frame members 44
by bolts 328 having their heads engaged in the undercut grooves
20 282. N _
As will be.understood from a study of FIGS. 8 and 9,.

" each side reinforcing frame member 322 has its opposite ends in
abutting contact with a bottom flange 330 of the top reinforcing
frame member 318 and with a top flange 332 of the bottom reinforc-

25 jing frame member 320. An L shaped connector 334 is rivetted or
otherwise fastened as at 336 to each side reinforcing frame member
322 and as at 338 to the top reinforcing frame member 318. An-
other L shaped cdnnector 340 is likewise rivetted or otherwise
fastened as at 342 to each side reinforcing frame member 322 and

30 as at 344 to the bottom reinforcing frame member 320.



P

20 282. As will be understood froma study of FIGS. 8 and 9, each side
reinforcing frame nenber 322 has its opposite ends in abutting contact with
a bottom flange 330 of the top reinforaming frane nenber@ and with a top
ftange 332 of the bottomreinforc- 25 ing frame nenber An L shaped
cognector 334 is rivetted or otherw se fastened as at 336 to each side
reinforcing frame nentbre 3andrdlagnit Ssthfiorcing £esmé €316 arCiyi@df LREE for
menber 318. An- other L shaped connector 340 is likewi se rivetted or :
ot her wi se f asugpedtirg atheapRitroofacef sackomeiboasdsi Y. f rasreritdnber ngeed and

30 as at 344 to t bot t om rei nforcing franme nmenber 320. -24- The

spandr el uniFrPBiE?grcéTufﬁqhaﬁEfﬁiﬁt?gyLﬁﬂﬁfdaﬁgohﬁérlgiuHRHQﬂ Rgripbepal r of
refractory bqag 0 | not f El 6, . each yefractory board
50 has its u%pe?§ggr?%ﬁé§%a bﬁéf??%ngéﬁ%%dggﬁ%gt&%sntgpvﬁﬂ} EécéﬂgtﬁﬁgT%p
reinforging memper5318 dmiTher13age a548 & ddrneq 66&?1@%%&1%%? §&¢“dre'
unit top frame nmenber 40. The | ower peripheral portion of each refractory
board 50 is émngmgememramedn aThebl@eer qfertiphelvalt port omfod @ael téffEctory

menber 320 agd a,flange 352 forned integral with the span- drel unit bottom
frame menber °P23T4 30 (e engagednbarveen @ @eb7 35000f whe tbatsbomacebnfobotngl 50

has one of | t3aARNRN [Bhehak I AAL Y Tious, eidaded betugen, a veb 554

of one of the side reinforcing fra

to one of thargpaiwi€lodttiom rdfe fhdmbeAITEr §ydéhed NS Eﬂ%@nlﬁﬁeﬁgé. 7,

mar gi nal portion of each refractory board 50 I's engaged between t
i ht‘eri oro f | argeh 16efra2adrantioexd eSO dias rowee olf Ol t 5 Opp A4 t@f 1bBerapaid¥ @inal

uni.t mullion 46. The reinforcenents for the spandrel unit S further com
portions engaged between a web 354 of one of the side reinforcing
frame members 322'and a flange 356 fastened to one of the spandrel
unit side frame members 44. The other lateral marginal portion of
each refractory board 50 is engaged between the interior flange
15 292 and exterior frame portion 294 of the spandrel unit mullion
46.
The feinforcements for the spandrel unit S further com-
prises a pair of vertical reinforciﬂg membérs 358 seen in both
FIGS. 7 and 8. Each in the shape of a flat, relatively thick
Ku" 20 strip, the vertical reinforcing members 358 are screwed or other-
wise fastened at 360 to the outer surfaces of the outer fianges
362 of the pair of side reinforcing frame members 322, ;espective-
ly. The vertical reinforcing members 358 serve to impart addi-
tional rigidity to the spandrel unit S in its vertical direction.
T 25 Attached sidewise to the side reinfofcing frame members 322, ar-
ranged interiorly of the spandrel unit S, the vertical reinforcing
members 358 do not prevent the sealing of the joints between the

adjoining spandrel units, as will be understood from FIG. 7.



“prises a pair of vertical reinforcing nenbers 358 seen.in both FIGS. 7 and
8. Each.in the shape of a flat, relatively thick 20 strip, the vertical
reinforcing menbers 358 are scremed or other- wi se fastened at 360 td the
outer surfaces of the ggyer fl anges-382~of the pair of side reinforcing . .
frame nmenbers 322, respective- |ly. The vertical reinforcing menbers 358

serve to inpart addi- tional rwghdéwWdix (ReanFpabeneatsnit Sin its
vertical direction: 25 Attached sidewise to the side reinforcing frame

menbers 322, ar--ranged interiorly of the spandrel unit S, the vertical -
‘reinforcing nenbers 358 do not prevent the seallng of the joints between
the adj oi ning spandr deimg nor direftly woupdadr §eo Hefﬂ)qﬁrmsgstpms. thes.
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10. Each in the formof a flat strip, the reinforcing studs 364 are

arranged vesiigadind lne [Bacheen the Poywosddaoflet setip, ks eeinlforsidg
frame nenbers 28 of each horizontally neigh- boring pair of w ndow units W
As will be sbuds E# farr@malru'@sged vertinpldy eachbetween ithe opposedgouten 364
has a plurali ve aII ate slots 6 d.therein
vertically BPiiéwiﬁ%lﬂfl§ FI? gﬁéh%uﬂﬁmbeﬁés%g P%oﬁ% fﬂﬂﬁ%&ﬁ“thE?s"%%ﬁﬁ'
ext end throggp1 %%QJSBQt%1§§§ 'Gn?@§ relnforC|ng stud 364 and further

e

‘through holes in associ-at pair of opposed outer walls 12.2 of the Q)
side frame menbers 2&s0Wwild bet ¥bs&EN AT FromMFIGEY ANi § endd 8,Neéagh3r0ims e

“fitted one over the threaded end of each bolt 368. The'bolts 368 with the

‘nuts 370 sefeecimg sonidy 364 beamnacplural ital wfoverngcalxieldgate shotsi 3i&6

: | formed therein in vertically or longitudinally spaced apart posi-
tions thereon. Bolts 368 extend through these slbts 366 in each
reinforcing stud 364 and further through holes in the associated
pair of opposed outer walls 122 of the side frame members 28 of -

15 two adjacent 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
frame members 28 of the window units W‘hut also to fasten the
horizontally adjoining window units to each other. o

20 FIGS. 8, 9 and 10 further indicate that each reinforcing
stud 364 has its bottom end secured to the top reinfofcing frame
members 318 of the two underlying spandrel units S bi a pair of
L shaped connectors 372, and its top end secured to the bo;tom’%é-'”
inforcing frame members 320 of the two overlying sphndfélsunits S

25 by another pair of L shaped connectors 374. The.first5recited
pair of-connecfors 372 are shown in detail in both FIGS. 9 and 10.
These connectors are_fastened by a bolt 376 to the opposite sur-
faces of each reinforcing stud 364 at its bottom end. The first

pair of connectors 372 are further fastened by bolts 378 to the



frame nmenbers 28 of the window units Wbut also to faste he horizontally
adj oi ni ng wi ndow units to each other. 20 - FIGS. 8, 9 and 10
further indicate that each reinforcirg2est-ud 364 has its bottom end secured
to the top reinforcing frame nmenbers 318 :of the two underlying spandrel

uniy s S 0 il afbeb SBFRSH GANIGH! CLEuAIEC 1N rad ASREAY SAPYRT b0

the bottomre- rame menb two over ying s

units S 2s rbsyigﬂzib@trliﬁg Qﬁaﬂdﬁl lunghaped cpnnectiongkdvwise J@%Jdér%ttohacr}éﬂ
pair of connectors 372 are shown in detail in both FIGS. 9 and 10. These

connectors & .f stbaedthy sedwoid pai6 05 L hshapeosionrestors f3ES onk eash,
reinforcing stud 364 at its hottomend. The first pair of connectors 372

are further &&8sf835an8¢ Bo|a odrg 388 tacthe apppsite; spriacemes 38@ G#inhe

top rei nfor 3 8 of two,nei Qr sp It
I|Eew ?e"r}%é];‘ e'rlasrffc')?é)'ﬁ 6‘3% F?&P 819 had %é’ Z’ngﬁd?ggutﬂ eL Qﬁaﬁ‘éd
connectors Fi4, @aesase@f A blodTbRANBE1 kY, t Qﬁﬂp
Surfaces of thggrel n- forcing stud 136%3‘:;3{% tfsr%tﬁtg)pﬁlgﬂrlll{'jgltes and by bor?s 384
to the bott(naﬂghhngésgEﬁﬂhnﬂreﬂhanbost5n1re|nforC|ng frame nmenbers 320 of
two nei ghboring spandrel units S. It is thus seen that each reinforcing
stud 364 has its oppokttks &dds s6enethab earh reiinforcing stwdnds43hesoitshe
two 10- spandr nits,S.u erI in et wi.ndow units to which the
rei nforci ng °§tp331g§ PR3 ebcPr}1 ¥8I ?9 feggor% ?%"”E‘ﬁ% :?]\elgrﬂ‘ fothe tng
frames o th I | | 1S,
gtre'stion. Pr gfagﬁg?sw g’%\% Saslﬁl?l éitﬁngm% ﬁ%%v}(ﬁ%éhggg%’gggﬁl‘fgon?hfghf Bh%' I ng
stud 364 is reiafeseing nstudstisdbedyed Bﬁﬁeﬁlrléynaedswt eandlwltmeofrefihﬁoﬁéde

frane menbers 28 of the w ndow units W Each
ing frames of the two spandrel units overlying the two window
units in question.

Preferably, and as shown in FIGS. 4 and 5, each rein-

15 'forcing stud 364 is enclosed in a stud cover 388 arranged inte-
-riorly of the side frame members 28 of the window unifs W. EBach
stqd covér'388 is longitudinélly split into a pair of interfit-
ting segments 390 and 392.

With particular reference to FIG. 4, the right hand seé-

20 ment 390 of each stud cover 388 comprises a wall 394 disposed in-

- teriorly of the inner wall 120 of one window unit side frame mem-
ber 28 approximately in a coplanar relation therewith, and another
wall 396 bent right angularly from the interior edge of the wall
_394 toward the left hand stud cover segment 392. The wall 396 de-

25 .fines a groove 398 along its outer edge opposite the left hand

 stud cover segment 392. The left hand stud cover.segment 392
likewise comprises a wall 400 disposed interiorly of the inner
wall 120 of the next window unit side frame memﬁer 28 approximate-

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

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



-7 stud cover 388 is ldngitudinally split into a pair of interfit- ting
segnents 390 and 3!3? Wth particular reference to FIG 4, the right hand
seg- 20 nent 390 of each stud cover 2388 conprises a wal |l 394 disposeéd in-

teriorly of thé inner wall 120 of one window unit side frane nem ber 28 -

appr oxi mat el yrighta handl anad cevet i sagntemer 390t h, Therdvaliotdfdr ofiat he 3DEE hdrany:
right angularly fromthe interior edge of the wall 394 toward the |left hand

stud cover sestiushtca¥B®x, segmenthaid2 3o detongue $0hangagpahdecinobhey Fippvie s

outer edge opposite the LeEt Qan stud cover seﬁnent 2. _The Iﬁft han

stud cover seghent? FLEBGI LA HHq $9¥eX §EfTe 00 s 58 ne 2188 y of

the inner Walgodelhdf £1dfgBCkbe 4 o ek 3t d5r 1y AW RTRBhdE 404, |

e , 402 bent

~approximate- Ty 1n & copldnar relation therewt and anot her wal

30 right angularly frqtet beft i@id studdgevet $&gmeved 13920Q st moantied hin place
27- right hand stud cover segnent 390. The wall 402 of the |left hand stud
cover segnentbBdmviag dtsomgunt imel flearsgcdBbeseneved afr dOBete08 flhange: 410
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stud cover segdBping34@sl %oﬁgaagem Wi RHehgroelt 5o@d Sthed seadeEobEH4EIES 33
by re- ceiving its tongue 404 in the groove 398. The stud covers 388 are 10-
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unit W- Connections between Spandrel Units and Wndow Units As has been
mentioned in tomjwidovwonndttN.-FI GS. 1 and 2, each spandrel unit Sis

coupl ed to the overlying wi ndow unit W by

Connections between Spandrel Units and Window Units
As has been mentioned in conjunction with FIGS. 1 and 2,
each spandrel unit § is coup;ed to the 6ver1ying window unit W by
15 the connector means 58 and to the underlying window unit by the
connector means 60. Both connector means 58 and 60 are shown in
greater detail in FIGS. 3 and 6.
The connector méans 58 between each spandrel unit S andu;)
the overlying window unit W comprises three horizontally spaced
20 apart, L shaped_connectors 412 each bolted at 414 to the top
flange 380 of the top reinforcing framé member 318 of the spandrel
unit S. Each connector 412 is further fastened to the bottom
frame member 26 of the overlying window unit W by a bolt 416 hav-
ing its head.engaged in the undercut groéve 92 defined by fhe in-
25 terior wall 84 of the window unit bottom frame member.
_The cénnector means 60 between each spandrel unit S and
the underlying w;ndow unit W likewise comprises three horizontally

spaced apart, L shaped connectors 418 each bolted at 420 to the



15 the connector neans 58 and to the underlying w ndow unit by the
connector neans 60. Both connector nmeans 58 and 60 are shown in greater
detail i.n FIGS. 3 and 6. The connect-028 reans 58 between each- ndrel unit
S and the overlying window unit Wconprises three horizontall paced 20

apart, L shapeetdwoineager 586 1ef aagh shahtiedl ain flbdttomNeeifPofé APE ragQ of

the top reinforcing-frane nenber 318 of the spandrel unit S. Each connector
412 i s furthmembeastd@fed Each heorhddtom #l8mbs nButidrer2Gastehbd v earleyitog

w ndow unit Wby a bolt 416 hav- ing its head engaged in the undercut

groove 92 deframel mepmbege2fnof sthe underilyingayindw anithld by naide Ini422bbevom

f mber, Thy - 60 bet h | unit S and th
ndor 1 ying. vEHOE URCR P RERER] S oo RRERE th P IHa, IR EHTSS dfadh 1A°
apart, L shapgg; £O0R249 8250 # 1eh&£akh oW hﬁﬁita{oﬁ"?ﬁatm% hBfAber. - 2B - Dbottom

fl ange 386 of the spandrel unit bottomreinforcing frame nenber 320. Each
connector 418 is further fastened to the top frane nenber 24 of the
underlying window unit Wby a bolt 422 hav- ing its head engaged in the
undercut groove 74 defined by $pandnel ¥nit Mownting Merns62 of the w ndow
unit top frame nmenber. Spandrel Unit Munting Means A reconsideration of
FIGS. 1 and 2 will reveal that each row of spandrel units S are connected

to the top of the sl ag 2&9&9@%&% -ogyggeglyﬁt_ %d} e Y PPef o JRUIN LAY N

52, and to the bot- 1 tomo e sl ab T ower nounting neans
i.n accor dancgowMdfh spRadredchn s Plar@Ucohn¥etéd b the Bapeof |tnstglabed2 of

t'aese nmounting neans 52 and 54 in further detail in FIGS. 7, 8, 11 and 12.
W will firstnelddooirbeyshemupder theumppey meumsing? meians 52, and to the bot-
10 tom of the slab 22_by the lower mountihg means 54, in accordaﬁce’_'
with the teachings of our invention. We have illustrated these
mounting means 52 and 54 in further detail in FIGS._?. 8, 11 and
12.
We will first déscribe the upper mounting means 52 with
15 reference to FIGS. 7, 8 and 11. Included is an L'sﬁaped slab re-
inforcement 424 suitably secured to the slab 22 to cover and rein-
force ité upper, extgrior edge. A'pluraliﬁy of L shaped connec-
tors 426 are bolted at 428 to the slaﬂ 22 via the slab reinforce-
- ment 424, Each connector 426 is used for jointly connecting the
20 side reinforcing frame members 322 of two horizontally adjoining
sﬁandrel units S to the slab 22, as will be understoad from FIGS.
7 and 8. A rib 430 is provided centrally of each connector 426.by
way of reinforcement. A pair of 'L shaped brackéﬁs 432 afe bolted
at 434 to the upstanding portion 436 of each connector 426. Each
25 Bracket 432 has formed 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 somewhat closer to its top end.



1S reference to FIGS. 7. 8 and 11. Included is an L shaped slab re-
i nforcemept 424 suitably secured to the slab 22 to .cover and rein- force

- its upper,£ext r edge. A pluralit$3cof L shaped connec- tors 426 are
bolted at 428 to“the slab 22 via the slab reinforce- nent 424. Each -
connect or Ad2ethe qlevd sesr 48 areyir ditrdaontglt pdigomentand agiensecurad v
frame nenbers, 322 of.t -hqrizontal | dj Qi ni spandrel units S to the .
slab 22, &8 5\»?ISDOaéldeﬁ\é{e)t"gtlBOalﬁg?o?ﬁjé}%éj.cq?gaﬁga . ‘W"ﬂ%}'%g@zi 8YpERYi ded
centrally AL £ e 4 ﬁgy fo reLe t pai L, shaped
brackets Zei%geare soﬁ?%ﬁé%ﬁ%i%% e t]e'ggfagé?Ir‘\gég%{@ofrf@%ﬂg?bgg htg

connect or t#26sp fAfe 122n 1 ths 2gk et r 2 maabelrar a8 i€ the RAhEehvdB8s opemi ng

upwardly. The upper nounting neans 52 further conprise a clevis 440 engaged
i'n eagh sfastering ahel sgahdaed weithererdidzadf rehefepainy alemberss3s8 to a
position somewhat closer to its top end. -29- Al the clevises 440 are

i n hori zohkalskdq Fedaforshng af eareAamde TS t Rack palRiis 449 rigidiy sup-

i nf [ 3 by, t h |ts 328 fasteni th id
ol nf or ol RETT e TRRRBaPEe: 8Tt O RpeSsTe 1N e elRubRcREs T ong
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menbers 358 to the side reinforcing frane nenbers. Each clevis 440 rigidly

sup- port sow-£rixxdpnecdeddd 044 cof (ldfdonci(osaderestk proedtikednagehdal -is
zontally and parallel to the plane of the spandrel units S. Alowfriction
sl eeverp44fivredreegn eachadepdekiees 442e material is 10 fitted over each
Crosspi ece 442. Thi crossgieces 44 connected, to the

Unite'S as above, PE GFPASBFS-tholtA TLAIANE TRRRTRAEUSR ths ABAPREbket s
4371, BRPLS B8 BB Rk LA St IR it 159 e
brackets 432 on the slab 22 for both longitudinal and angular dis-
placement relative to the brackets. The low-friction sleeves 444
15 on the crosspieces 442 are intended to allow such longitudinal and
angular displacement of the crosspieces 442 and the brackets 432
with a minimum of friction.
As will be noted from FIGS. 8 and 12, the lbﬁer mounting

means 54 are of like construction, including L shaped connectors

20 446 each bolted at 448 to the exterior extension 56 of the slab 22

O

and;at 450 to a pair of brackets 452. Clevises 454 are engaged
one in each spandrel unit side reinforcing frame member 322 and
ifastened thereto, in a position adjacent the bottom end thereof.
Crosspieces 456 rigidly supported by the clevises 454 are slidébly
25 engaged in notches 458 in the brackets 452 via low-friction
| sleeves 460 of Teflon or the like fitted over the crosspieces.
~ With the upper 52 and lower 54 mounting means con-
structed as in.the foregoing, it will be seen that the crosspieces
442 of thé upper mounting means are engaged in and bottomed:

30 against'the_qotches 438 in the brackets 432, as pictured in FIG.



on the crosspieces 442 are intended to allow such | ongitudinal and angul ar
di spl acenent of the crosspieces 442 and the brackets 432 with a gB®ni num of
friction. As will be noted fromFIGS, f and 12, the | ower nountin ans 54
are of like.construction, including L shaped connectors 20 446 each bolted
at- 448 to the_exterior extension 56 of the slab 22 and at 450 to a pair of
brackets 45211. th&fehys bear iagethageeightornd itheeaphndpahdiml t 1S tagaiidet the
reinforcing frane mher 322 and fastened thereto, in a position adjacent

t he bottom e%&l e0ofl ReCLEASPP beeas A% nifgithey leupponewnt ing means| §di.ses

454 lid 5 d_i tches 458 in the b ts 452 i
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brackets 432, as pictured in FIG 30 - 11, thereby beari né:a?hgli\?éfght'r%

the spandrel cuos it sSeagéitnete hinevet a3ldfed Thaowr seicddes 4bGs, thie mventl-owver

nounti ng neans 54, on %he t her hand, are engaged in the notches 458 in the

bracket 452 11§ A§38Rt &4t 3WL 7 L1RAGH to| mounp “the csnandrelnandsans; eas mels S
ormal vertical _plane. The
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all ow the horizontal dis- placenment of the spandrel units Srelative to the

slab 22 as plecenesspeatte 4pandedl4onics & ddldalive tongheusliatnly asleael ve
to crosspieces 442 and 456 are slidable longitudinally relative to
the brackets 432 and 452. Further, being rotatable relative to
the brackets 432 and 452, the crosspieces 442 and 456 can absorb
15 forces acting on the spandrel units § iﬁ a direction normal to

their plane. Accordingly.' the imp_réved mounting means of our

invention can positively éupport the curtain wall assembly 20 in

the face of forces that may be exerted thereon in various direc-

tions in use.
20 Seals between Window and Spandrel Units

| With reference to FIG. 5, the joints between the side
- ' fr.al'n'_e mémb_ers 28 of the window units W are each sealed by a seal-
ing strip 462 of U shaped cross section. Each sealing strip 462
has a pair of thickened opposite longitudinal edges engaged in the
25 interiorly open grooves 126 defined bj the outer walls 122 of the
window unit side frame members 28. Additionally, an adhesive of
relatively high elasticity such as a silicone sealant joints, at asa,

the outer walls 122 of the neighboring window unit side frame



the brackets 432 and 452. Further, being rotatable relative to the brackets
432 and 45gxfhe crosspi eces 442 and 456 can absorb forces acting on the
spandrel uBfYs Sin a direction normal to their plane. Accordingly, the
I'mproved nounting neans of our ish8ention-can positively support the curtaln
wal | -assenbly 20 in the face of forces that may be exerted thereon in '

various direc- tio se, Seal s bet ndow and il
" Spandrel UMeM0eqs zgr‘é?%r "tgoslslrépSS“?h%fjﬁﬂ% Bétﬁgﬁ tHastigdatesne

menbers 28 qf ithe wi ndow units Ware each sealed by a seal- ing strip 462
of U shape “Cross section. Each sealing strip 462 has a pair of thickened

opposi t e | ongitudi naAs efipRsstaagadedni PIEDE7 254 dK il Qeﬂpepm rﬁ%}%ﬁf 26

defined by the outer walls 122 of the window unit side frane ne

Addi ti onal loy, lakeaehast ie: materdladt avel ynterposddadieitaieby thehf bengessizlgscare
seal ant jOIﬂIS a% 464, the outer malls 122 of the neighboring w ndow unit
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- side of these backing strips 46 an adhesive of rel- ativ

el asticitythei pasebs 4¥®f heomedghboing dgrmdied aﬁitbeSpanels 48 of the

nei ghboring spandrel units S. W have stated with reference to FIG 6 that

each span- 10 Wﬁ(ﬁaWﬁnﬂﬁaseHa!ithergﬁﬁﬂqnq; sor FBG 2461 that temchosphnane ~
nd.the, s ottom frame nenber 42, and MAtH‘J

40
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Strips 290,08 the sddEidd ATGiFETRE Sn s YderohCEFanEMider 42, and with

reference to FIG. 7 that each spandrél unit has the pair of seal-
ing strips 290 on its side frame members 44. All these-sealing
strips 244, 272 and 290 are of identical make and are joined to
15 one another into a substantially continuous strip of rectangular
arrangement extending along the main frame (comprising the frame
members 40, 42 and 44).6f each spandrel unit S.
FIG. 13 is a cross sectional representation of the seai-
ing strips 244, 272 and 290. Each sealing strip comprises a hol- -
20 low mounting base 472 to be'eng;ged in the undercut groove 242, ~
' 270 or 288 in the spandrel unit frame member 40, 42 or 44, a hol-
low body part 474, and a pair of divergent fins 476 extending gen-
erally away from each other from the end of the body part away
from the mounting base. The body part 474 has a convex wall 478
25 .' between the pair of fins 476, defining in combination with these
fins a pair of concavities 480 on the opposite sidés of the convex
wall, '
Thus, as the sealing strip 244 of the above configura-
tion has its mounting base 472 engaged in the groove 242 1n the

30 spandrel unit top frame member 40 as shown in FIG. 6, the convex



another into a substantially continuous strip of rectangul ar figement
extending along the main frame (conprB8i-ng the frame nenbers » and 44)
of each spandrel unit S. FIG 13 is a cross sectional representation of the

seal ing strips 24 72, and 290. Each sealing styip gonprises a hol -
| 5% frount | ng e 4820 ?o the sabged StﬁlPhg %ﬁ{ ﬂ§P38§ vhe agﬁﬁ?ﬁﬂ‘ 2§8

in the spandre ergé'fﬁ%?ﬁ'ﬁém How Init2u8k e fzaannal }nemLQW P8Iy part 1444,

and a pair of° extendi ng-gen- ron1each {her
fromthe end Q:fattefaechoéu mrar@a@xscfaaerruhhﬁxmum' rtmebasetmeﬂlegdam art

- STrips 244, 272 and 290 are of identical nake and are joined §§915 one
3

474 has a convex wal l between the pair of fins 476, defining in
conbi nati on wridth hdaghtlyngﬁemrr thiancohativof i e 49@ver wakl obpbsift ehei des
of the convex wall. Thus, as the sealing strip 244 of the above configura-

tion ha® its yRAkIMEn§tEARC24¥D AsGRIEANEAY+ h@’gr%)'etbﬂchﬁv?hé'@d 478 but
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Accordingly, not only the convex wall 478 but also the pair of divergent
fins 476 of theirsgearlindgwsumitp s omr £rpmessember st t he abut nent 98,
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di sposed exteri |ng
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 bf the spandrel unit top frame
18 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 4f6 preﬁsed
against the upward extension 70 of the interior wall 62 of the
o 20 window unit top frame member 24, Lying exteriorly of this sealing
strip 272, the other sealing strip 274 on the spandrel unit bottom
frame member 42 has its angled distal portion 486 held against the
corner 76 of the window unit top frame member 24. An en&losed
space 488 is thus defined between spandrel unit bottom frame
25 member 42 and window unit top frame member 24. |
| As will be understood from FIG. 7, the sealing strip 290
on each spandrel unit side frame member 44 butts on the sealing
strip 290 on the neighboring spandrel unit side frame member 44.
These butting sealing strips 290 have their convex walls 478 and

3 divergent fins 476 pressed against each other, thereby creating a



*TM th the sealing strip 100 being proximally nounted to the w ndow unit
bott om me nmenber 26 and having an angl ed distal portion 482 hel d agai nst
the cor 246 - of the spandrel unit-t38p-frane 15 . nenber 40. An ericl osed
space 484 is thus defined between wi ndow unit bottom frane nenber 26 and. .-
spandrel unit top frane nenb 40. FIL.G_ 6 also ,shows that. noynted tqg. thas:
spandr el uni t e , éa [ S its
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frame nmenber 42 has its angled distal portion 486 held agai nst the corner
76 'of the wi fithoed ami tencdpsédaspace P b24wedn amyl|terddjpdadng88pamsdtdils
defined between spandrel unit bottomframe 25 nenber 42 and wi ndow unit
top frane meWbeyS B4 As will be understood fromFIG 7. the sealing strip

290 on each spandrel uynit .sli frane nber .44 _butt,s on _t.he.seal] stri :
290 on the nei ghbori nBtSBé%?@?v%ﬁﬁengégg%f Fgﬁ% %%esipajtg_re,}hggi{ %t’ﬁ r‘fd’p'
seal i ng stripsy iy faa,vehbhsb%eﬁoerwmsw spatdBagpd(BLy, 6qi.VQ5?§Pte|{ébese‘h76
pressed agai nst each other, thereby creating a - 33 pair of cavities 490 .,
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48 joined to one another by the adhesive 470 via the backing strips 468.
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o closed spaces 484, 488 and 492 communicate with atmosphere for a -

more effective sealing of the joints between the spandrel units S

and between the spandrel units and the window units W. The ex-

15 terior sealing strips 100 and 274 offer an additional advantage as
their angled distal portions 482 and 486 make eonta;t'with the
corner 246 of the spandrel unit top frame member 40 and with fhe
cbrner 76 of the window unit top frame'memser 24, respectively, in
.the middle of their transverse dimens}on'and project exteriorly ’

20 and downwardly beyond the corners 246 and 76. These projecting k‘(

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

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

For the installation_of the curtain wall assembly 20,
25 the spandrel units S are first mounted to the slabs 22 of the
building, and then the window units W are connected between the
.:ows of spandrel units. It is understood that the_spandfel units

S, inclusive of their reinforcing frames, and the window units W



—10 fromFIG 6, the exterior sealing strips 100 and 274 have aper- tures
494 and 496, respectively, through Il ch the continuous en- sed: spaces

- 484, 488 and 492 communi cate with affosphere for a nore effe&%ﬁve seal i ng
of the joints between the spandrel units S and between the spandrel units
and-the wi ndaweubbtls preflbarieated> Wetwilloifiseal explasin iy 2@0mandt 2tHe
o~ €er an additional advantage as their angled distal portions 482 and 486 -
make cont act owefhbricatad spandz6éloini te $Panasel ofinthe t i fovede mavnbéng 40
and with the corner_76 of the window unit top frame nenber 24,
respectlverPePHStﬁ% MY P4 off ouRel VeI LI er se di mensi on and proj ect

exteriorly 20 and doyyar dhg, 08YoRgh L6 RO 08 ByP Uk 1o, uFHESES) ang

pr Oj ecti ng port i ons of e exterror sea str nctron as

wat er drips, 1e&éeCS4\ﬁ%dhﬂwuavaehhggaféwf1ﬂy&r@%geanéﬂ f @i et 8labM2BNeia Ahe
Mounting and Assenbl age For the installation of the curtain wall assenbly

20, 25 t he siphnde tnfardemen® 42¢ &nd stlatoextedsiont e ot alhe Balos lh& and
.buil ding, and then the wi ndow units Ware connected bet ween the rows

spandrel uni 448, resReaiig@lyt-oodst whtl thee noseddf spm il 6% 31 Fﬁél&%rv%hQﬁL |
th f f d i t bot

pret abr i cat odfagd FoRaseada 4287 abh "FER ne'e SRt 428 G SBor kP epect ive-
“spandrel uni 43, Sfbﬁa%igéé &%ﬁfﬁfggtbﬁpfﬁél%f%“mz'sng?ﬁeﬂm 521‘h%'}‘1f§4e0fb9ﬂ§re

I nventi on. The L s ors 426 and 446 t he upper 52 and

| ower 34 noumtighfenPRdStify @ultis' 6h tRetwylat WQ8eand 48P thd U ahhbédsd:ah'xec-
rei;nforcenent 424 and slab extension 56 by the bolts 428 and 448,
réspectivel ytoas $26|amk 46t @dyf bermévesS.relntive 10, thehesll_absﬁapéu a direc-

connectors 426 and 446 have slots 498 and 500, respective- % 8
passage of tkdoBoneEnabd o tdesnsangf oths curfaip wall assembly 2 £67 the

adjustment of their positions in that direction.
Then the brackets 432 and 452 are fastened to the L
15 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
connectors 426 and 446 have vertically elongated slots 502 and
504, respectively, for the passage of the bolts 434 and 450. The
vertical positions of'thé brackets 432 and 452 are fherefore also
20 adjustable relative to the slab 22. .

It is understood that the clevises 440 and 454 with the
crosspieces 442 and 456 have already been mounted in places on the
side reinforcing frame members 322 of the spandrel units S. After
bolting the brackets 432 and 452 to the respective L shaped con-

- 25 nectors 426 and 446 as above, the spandrel units S may be succes-
sively mounted to the slab 22 by engaging the crosspieces 442 and
456 in the notches 438 and_45§ in the brackets 432 and 452, res-
ﬁectively. The crosspieces 442 and 456 have the low-friction
sleeves 444 and 460 for sliding engagement with the brackets 432

30 and 452. Consequently, the spandrel units S are :eadily slidable



10 tightening the nuts on the bolts 428 and 448, the L shaped connec-
tors 426 an 46 may be noved relative to the slab 22 in‘a direc- tion
normal to t pl-ane of the curtain wakt assenbly 20 for the adjustnent of
their positions in that direction. Then the brackets 432 and 452 are

fastened o the b 0y, snSERPEE, SATRISHET 31070 AEbALS LbrkinboLs AR ard

450, respec- also observed and at the

~connect or sy g, %@ﬁ%tﬂéﬁthafew@ﬂI:Ceqlaltxvel 5098t Eeh S0 Tha®2d2RcBPn. The
respectlvefy or the passage of the bolts 434 and 450. The vertical

positions gfalimy Bradket 2983¢n arktk 45Aeafeanbenaitsms disof28he spalidisdlabl e
relative to the slab 22. It is understood that the clevises 440 and 454
with the cembtpiSeedd l4nzkener ope Fapd 1arr eaagmwtrht Wk éachnophetesaon the

d f f nb 322 of t d its f 1 bol t
e br Bok oS R o I PhR el TS RRLRE sy s 2D 00 e 03,
and 446 astéﬁf?ﬁ%it1%ﬁ spangr gl st dre 1SuR¥sbe succes- sively mounted to the

sl ab 22 by engagi ng t e crosspleces 442 and 456 in the notches 438 and 458

in the brackets 432NeRd é4bwes Itife et bfektynndbeing adepwaadswidri e dv 46
have the lowfriction sleeves 444 and 460 for slldlng‘engagenent with the

brackets 48@e@0 theamdws50f smumbrsluamiity, St hkat g dleennmoynsedrieo ridudi | y
ot rs A4 R o o R e 88 o,
I Sy A P3RS AR P SR R LR
7, UpOn.-COER@CE1qu WyshBRS &5 {HE Witldal uaihgwa'czorbe {c¥nneetli PEEwEn 1R
spandrel units. Next conmes the step of connecting the w ndow units W be-
'~ spandrel units S from within the building.
The L shaped connectors 58 and 60, best seen in FIGS. 3
and 6, are used for the connection of the window units W between
15 - the spandrel units S. The connectors 58 and 60 are fastened to
the top 318 aﬁd bottom 320 reinforcing frame members of éhg span-
drel units S by the bolts 414 and 420, respectively, and to the
bottom 26 and top 24 frame members of the window units S by the
bolts 416 and 422, respectively. FIGS. 3 and 6 indicate that the
20 conneé;ors\SS and 60 have vertically elongate slots 506 and 508 ;_/
for the passage of the bolts 416 and 422, respectively. Thus the
positions of the window units W are adjustably variable vertically
with respect to the spandrel units S for the proper sealing of the
ioints therebetween by the interior sealing strips 244 and 272 and
25 exterior sealing strips 100 and 274.
Then, as illustrated in FIG. 7, the opposed outer'edges -
of the panels 48 of the neighboring spandrellunité S are Secured
to each other by the adhesive 470 of rélatively high elasticity

with the aid of the backing strips 468 of sponge of the like

30 mounted between the flanges 286 of the spandrel unit side frame



tween the rows of spandrel units S that have been nounted t he respective
'slabs 22 in the above descri bed manner. The wi ndow 10 uni Wt a=pe
nount ed ymay previously be placed upof e slabs of the floor systels as the
wi- ndow units can be connected between the spandrel units S fromwthin the
bui .di ng. Thsmblershaned TIONAIoYed 38danfirdfe mailersce8 bf tHERd 2id1de6,
ar€’used.for the connection of the w ndow units Wbetween 15 the spandrel
units S. Theimiownaeat o8 sWS8rerid ket iseeséestediarb teachhethep, 38 fandIitat 5om
320 reinforcing franme menbers of the span- drel units S by the bolts 414

~and 420. rdppadei vdhgsivgdttd witd sBet akd 2of ite tbéﬁkZZﬂf?hﬁ%D%TéW&eFé“Shtthe

i e S W56 SEMAE ABReTRH 198 o OHES ity e dgae Benre

506 and5508befrf§r t he passage of the bolts 416 and 422, respectlvely Thus
t he positions of the window units Ware adjustably vari abl e vertically with
respect to the spandreé neénd stepf a5 the powpeinsodl ithg péidfwrditgnistuds
t-her ebet ween by the interior sealing strips 244 and 272 and 25 exterior
"seal i ng strifk fog0thadreimtorpementaofi theswindad unitpl & ard fidre t(hppmged
outer edges of t anel s 48 of the neighborin andr el S are
secured to e GPHEFCB Yon 1f aﬁ!"r"r‘eé'll\'}a ﬁ?ﬁ“g'fs tgﬂ é&%éf’?“ﬂ’r’% wWits Seity
with the ai t 4 f th n -
Flaled BECREEK! Otk MR8  0F PRPDA AL oENEnL! KRySG I REH-

bet ween t he anges he "spandrel "uni menbers

The oppesederisde sl 6aneveRIDEIS nd ghbot Mg AfiMddwW mﬂlWSanV\éé'lfh thel\Nf@rreinz

| Nkéwi se secured to each other, as in FIG, 5, by the adhesive 464 with the
aid of the dtankilitg ha5|pss4ﬁﬁtunmughﬁ ﬁesvwnnﬂtﬂnetm@tepnsneiuinx;iHQBfwﬁmehe

“ wi ndow unit side frane nem

members 318 of thquafunderlying spandrel units S by the pair of
connectors 372, and its top end_fastened to the bottom reinforcing
frame members 320 of the two overlying spandrel units S by the;

15 -pair of connectors 374. Each reinforcing stud 365 is further se-
cured to the opposed.outer walls 122 of the neighboring window
unit side frame members 28 by the bolts 368 passing the vertically
elongate slots 366 in the reinforcing stud. |

Thus reinforced and rigidly coupled to.the overlying and

20 underlying spandrel units S, the window units W can withstand to a
greater extent than heretofore the forces that may be exerted
thereon in a direction normal to their plane, even though the win-
dow units are not directl& coupled to the floor systems. The
slots 366 are intended to allow some vertical displacement of the

25 window units W. |

Then the top 82 and bottom 94 window stools (FIG;-3) and
stud cover segments 390 and 392 (FIGS. 4 and 5) of each.window
unit W are combiped rectangularly and.mountediinteriorly to the
frame members 24, 26 and 28 of the window unit. As will be seen

30 by referring again to FIG. 4, the mounting flange 406 of the stud



—The next step is the mounting of the rei nforcing studs 364 for the
rei nforcenent of the wi ndow units Wand for the nore rigid connection of .
t he mnni%} nits to the spandrel uni 33 S. Placed between the opposed outer
wal |'s 1278 t he S|de frame mem O bers.28 of every two nei ghboring w ndow

Ui for 6 g covef. SREREAF gk ot SetclRn Bhe 488 1OMALSE BT 25‘%33%85%2%;"3&
pair of. Comggﬁaggr 36?72huﬁ6'|‘11 Bduhdl 9{% %'?deEéﬁtEE'f’dof Qy {lRWO S bBTS 8215 R4 %Qg

frame nmenber two over ng spandrel units S by the 15 pair
connectors Jfd sEﬂﬁhcbﬁéﬂfﬁf\é}QsStm 3nd B82ftis tdiy vHierdoWunadtt W tHRe next
opposed outer walls 122 of t nei ghbori ng wi ndow unit side franme nenbers
28 by the balettsof68ipdewi sipdle angr tsitadl tyvet oseruents aay Bécmonntéd to the
reinforcing stud. Thus reinforced and rigidly coupled to the overlying and
2a under|lyi A§XEpuARARY Whit &vigh ttrh@ mﬁe&sw a%h%f Whea s tidt §eVaRdsedment 390

o T R O B S
directly CO;‘%G%E?H“&JH% s%ﬁSteﬁ‘ﬁisTgﬁté}PI&ﬁ% e?xﬁpaﬁeﬂhﬁgdgfi ttglge

sonme vertic di splacenent the 25 wi ndow units e top

bott om 94 wicgdey Sbpmésts 398 anld 39¢ AkKEsCOY o SLHTRNLD 39@v§6@sﬁ)92jéﬁ{ GS.
4 and 5) of each window unit Ware comnbi ned rectangul arly and nount ed

dinteriorly pachhset rafres tehimve r24egéntsdad winddwe stioodew82nand “9¢ imdd :
be seen 30 by referring again to FIG 4, the nounting flange 406 of the \J
stud " 10- 371355658“§%§|n§3’?ﬁp%%¢ §h§ar sachouRt S (Ptok@ BLacRcOR cORE OF kNday

tuds 364. t of dpw st ool § 82 94 and_ st ud
Cover SegmeE. BB TRy Fea i e SHEARDARER 1A \4SkRbIaRe - Besldés con

“cealing the reinforcing studs 364, the interfitting stud cover

-

segments 390 and 392 are well calculated to allow the relative-
dispiacement of the window units W, as their grooves 398 and
15 tongues 404 are somewhat loosely interengaged.
The mounting and assemblage of the curtain wall_assembly
20 is now ﬁompleted. We will now briefly explain how to assemble
each spandrel unit S. For an easier understanding of the follow-
ing explanation, reference may be had to FIG. 15 which shows the
20 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 members 44 are held endwise be-
tween the opposite ends of the top 40 and bottom 42 frame members
and screwed theréto to form the rectangular main frame. In thus

2§ | combining the spgndrel unit frame members, care should be taken so
_that.the dqwnwardly open.gap 248 in the top frame member 40 and
the upwardly oben gap 266 in the bottom frame member 42 come ex-
teriorly of the exterior flanges 278 of the side frame.membérs 44,
Iﬁ the case of the illustrated embodiment, the mullioﬂ 46 is con-

30 nected between the top and bottom frame members 40 and 42 in a position mid-



set of w ndow stools and stud cover segnents nmay be nounted to the 5

next wi ndow unit with the groove 398 of the stud cover segnent 390. engaged
wi th the. tongue 404 of the stud cover, ﬁpgnent 392 of the previou “mount ed
set. This interfitting engagenent of the stud cover segnents 390 d 392

makes.it possible to previous| I n.,each set of stud. cover se nts and
Wi %ow st 0ol"@Yg egﬁae&ﬂ: %t&?‘r‘y ﬁéG?afr%ﬂ?“Qﬁd’ tgé r’(b‘t}g't h8oset n

pl ace o one WadaW, Unt Lend SIS oLCaLY F1 A6 7 nhleRiN | 5@?{@%@'&93

c-
Besi des con- cea reinforcin the i I'ng “st ud Qover

. segnents 39%1%%:3981@{fowitw%h@uleatsﬁisp ﬁldn@yst hesr&f alHe/ & idleSRranement
of the window units W as their grooves 398 and is tongues 404 are.

somewhat | oomberisndér engaged. The nounting and assenbl age of the curtain
wal | assenbly 20 is nom1conp| ed. W will now briefly_explain how.to
_assenbl & each spandrefh %ﬂn%hqsrePBﬁ°£ﬁi%&szQWQJMG@PGFEnalﬁg A0 g ﬁéﬁléﬁﬁ

I ng expl anat | ference be_ h to F 15 whic e _
spandr el umﬁ?ﬁélpﬁse§ﬁf q%é?gbgg ¢%1n$% ad&mF|8H°F% 3”% %F'& sﬂfggdto
whi ch we wi ldonn@kebrk nsw%@lme O&héﬂ%@wiawrb@ﬂg fhndald ff%tahsi& to
frame nenbers 44 are held endw se be- tween the opposite ends o 40
and bottom 4def maim freamertsy ahe dolevedl24 heFE3.0 60Q BR6N(FIE@. rectandgokar
main frame. In thus 25 _conbiqingﬁthe spandrel unit frame nmenbers,. care
shoul d be t dfd§.sd)t havingehedanhendsyengrgeddp 2hg Entehionlop opeareundeber

40 and the upwardly ope a 66 -i,n e, bottomfra menber. 42 cone  ex-
Cetorl YOor o s8RPEPE ofS Py hidoansr38ar X M ad ™ FEABS MRARSS D0 PR B
case of the 44 Iggggg% gﬂ?odlnent the mullion 46 is con- .30 nected

bet ween the top an ott frame nenbers 40 and 42 in a position nid-

-38- way between the Tién tHe Pad® bEAFBEFEIHANS bbardsAS0 Vitd mounteded An
iﬁspection of FIGS. 6 and 7 will show that the mounting flanges -
348 and 356 for the refractory boards 50 are screwed at 510 and
15' S12 to the top frame member 40 and side frame members 44, respec-
tively, whereas the mounting flange 352 is inteéral 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
marginal portion engaged between the mounting flange 352 and the
28 web 350 of the bottom reinforcing frame member 320 via a rest or
rests 514, FIG. 6, and one of'its'lateral marginal portions en-
gaged betwéén the interior flange 292 and exterior frame 294 of
the mullion 46._ Then the moﬁnting flanges 348 and 356 are screwed
at 510 and 512 to the top frame member 40 and side frame members
25 44, respectively, thereby tompleting the mounting of the refrac-
tory boards 50. |
Then the pair of panels 48 are mounted, each by having
its top and bottom marginal portions engaged in the downwardly
open gap 248 in the top frame member 40 and in the upwardly open

30 gap 266 in the bottom'frame member 42, as best seen in FIG.. 6.



fromFIG 7, the exterior wall 298 of the nullion 46 is ina co- planar
-relation w the exterior flanges 278 of the side frame nenbers 44. 5 |
~Then the recgéorcing frame. menbers 318 320 and 322 are conbi ned .
rectangul arl'y and joined to one anofher “by the L shaped connectors 334 and
- 340.-Then the reinforcing franme is fastened to the nmai:n frame by the bolts
324 (FIG 6Fyrder ( hedd @gaingtivhe (stuffing string 284; andedd, dilfgda ithe’
" the interiorlg open, under- 10 cut grgove%IZSZ, Zaé nd 282 i£ the;naiQ
frame membelatomAl Mergiaalsporsipus 9t arh Rroel A8 pai peciredinans o

boar ds 50 af f. TPHIL o on8nbRERES' 4P TaR] M1 1BR04E 4 Inehammidat g,

nmounti ng fl anges of the refractory boar O are screwed a

510 and 15 fre 44xdnhalgeP okt 8AB SpaEFe FPAhrARd sSiidenbwasbnp RS S 44,

respec- tively, whereas the nountrng flange 352 is integral with the bot -
tom frame nenber 42. Thleuabokef de ecstbedvimey hodeo€ aspemibi tngrouhd -spangrel
fl anges 348 and 356, each refractory board 50 has its | ower margi nal

“portion engétild hdisnastable fotntheeasajeyhighdthecraneledBzpdofrerhe

bot t i i . 320 vi t ts 514, _FIG 6, and
one of |15 AT HaRgRRasOpare BruTLe ek de Betheand Friitansing frAlRge
292 and extgrigqr, f f ' . h ing £l .
348 and 366 e, HeERyeRfal b Ik Sl Abuibtss pRoPhb Erdl Henth s 30988

frame menbefs An 444 .is' esR6Ehbd e Yeh LM %\eﬁpgﬁhs&iﬂamm tirdseOkohbe

refrac- tory boards 50. Then the pair of panels 48 are nounted, each by

havi ngid t s pois ad thet redmPaEging! £ panid imumdeesg3@8d 320 tdrad Bagahdl )tompenu
- gap 248 in the top frane nmenber 40 and in the upwardly open 30 gap 266 in
“the bottombinetk mdmbend4zeinfoneing siramesnmayGbe placed horizontally, with

the main frame overlying the reinforcing frame. Then the refrac-
tory boards 50 and panels 48 may be attached successively to the
main and reinforcing frames from above. |
15 | In order to make this manner of assemblage possible, we
have made the inside dimensions of tﬁe reinforcing frame less than
those of the main frame, and the total size of the two refractory |
boards 50 ﬁbre than the inside dimensions of the feinforcing frame
and less than the inside dimensions of the main f;amé, aé will be
29 best understood from a study of FIGS. 6 and 7. Further, in the ~
. illustratéd embodiment, the pair of refractory boards 15 are each
smaller in size than one of the rectangular spaces bouﬁded by the
top 40 and bottom 42 frame members, side frame members 44, and
mullion 46, so that the refractbry boards can be mounted through
25 these spaces in the above described manner.
Although we have shown and described the prefabricated
curtain wall assembly of our invention in terms.of but one embodi-
ment thereof, we wish to have it understood that this embodiment
is méant purelf to illustrate or explain and not to impése limita-

30 tions upon our invention, our invention being specificallf di-



-39- Further, held against the'stuffing strips 284 and 300, FIG 7, the

lateral narginal portions of each panel 48 is secured:to one t he side
frame nenbers 44 and the mullion 46 byé4Bhe seal ant 302. Th senbl age of
the spandrel unit S is now conpleted. 5 - - The above descri bed

nmetpod..of ageerdd ity rdunsSFardmeuntMhi préfabidicaltled Eoftihe wabsE M ity Whicgh
the panels 48 and re- fractory boards 50 are nounted to the main and

rei nf orci ngasr thesspamd netle undecsaBgtid atherdl Ivon swwuconpe i of ryy buid dingne The
menbers 40 and 42 and 44 is conbined with the rectangul ar reinforcing frane

- com 10 petBeRdetal hseioff Shei AUrt 2 iV aldidssembly showldtheyeforehdecom
bi ned mai i nf.orcing f be pl aged horizontal ly, with t i

Frane over| DARER the A Mo SPRELS rSHEY - THEF (S tABFP acths GAP kot oot BRd

panel s 48 ”ﬁé&?@o@tm%}e@a‘%ﬂf%sgﬁgi’&i Yot 1978 sTRLY ENFe @iol#ﬁn%rnct'.”g faRTES

r
from above er to make thi's manne assenbl age
possi bl e, weuhtytn radd wdti 661 Be mbumiEd Y5 tak ﬁh?réeémfnwﬁsn@ff bARE hess
than those of the main frane, and the total size of the two refractory
boards 50 nmoemtidmmayhdavesbde oneepaniecnsupiportedrynfoams mpansamre and | ess

than the inside dingngi ons of tr&f rrgin frane, as will be 20 _ best
under st ood from a stddyBFeFPTSI BARY 9 CUTFtA-PRILNG jPAtentoaRAlicatipea od

enbodi nent , yJ.h kd» O I r I LN _size than
one of the I?Je!éteagﬁgﬁ'?éréassgg{:deg%gﬁ#c?ggqgsﬁia%g“%ég? jgggﬁgp%oigoﬂﬂﬂn ranme
nmenber s,10sizlas§ reapp, nenbers 44, and nmullion 46, so that the refractory

boat ds can be nounted through 25 t hese spaces in the above descri bed
manner. Al though we have shown and descri bed the prefabricated curtain wall
assenbly of our invention in terns of but one enbodi- nent thereof, we w sh
to have it understood that this enbodinment is neant purely to illustrate or
expl.ain and not to inpose limta- 30 tions upon our invention, our

i nvention being specifically di-"



rected to means for mounting prefabricated curtain wall units such as the
spandrellégﬁs”s to the floor structure of a buifding. The other details
of the cur¥din wall assenbly should Iheref y of exanple
only. For instance, the provision of the-5 Jﬁ"ilm iﬁgl! ch spandr el

unit Sis- nothAI%QU|renent Each curtain i unted by the\J
|nproved means of our in- vention may. have but one panel supported by
frame. neans. References are directed to our co-pending patent applications

Nos. 8432357, 84326 432641_.( S | 870, 2.153 871 10
2153 872) a1 TLA M BevieR gep huie i g RepRRb B ettt aalageaLL

curtain wabhitngg g<¥f5gy gQEuEEﬁPQtLG6hpf¥¥BWE .sing: (a) a bracket affixed

to the floor structure and havin formed therein a notch
openi ng upwardl y; (tﬂayaa:beubkeafifﬁthd(1dIvhecwnbatnsﬂfddtuﬁﬂ tand0ha¢ihp be
open interiorly; and (c) a crosspiece of circular cross section rigidly
car- ri%®ed by the clevis &ngmed: therein hﬁ)rﬂozt@ht abepiagdupvardly;

parallel to the pIa.&Hof t he curtE% %$ unit, the, crosspi ece being

sl i dably ‘engaged i n tHe @n6t&H P ndthts dEké@efGPrBBfﬁ ¥ &g iunddi ﬁ&laanﬂ°
angul ar dis- placenent rglabbgﬁ § g% The nounting devi ce of
claim1 further conprising a"1s s eeve 0 |fr|ct|on material fitted over

t'he crosspiece so ascct)oaabh—eglsphewldfildig-clmtatroerw@r@&étf&i Fig81}0chPe
‘bracket with a

| ried by the clevis and extending horizontally and W
10 parallel to the plane of the curtain wall unit, the
crosspiece being slidably.engaged in the notch in |
the bracket for both longitudinal and angular dis-

placement relative to the bracket.

2. The mounting device of claim 1 further comprising a
15 sleeve of antifricticn material fitted over the crosspiece so as
to allow the sliding motion thereof relative to the bracket with a

minimum of friction.

3. A device for mounting a prefabricated curtain wall
unit to a floor structure, the curtain wall unit having frame
15 means supporting a panel, the mounting device comprising:

(a) a first pair of horizontally spaced apart brackets
affixed to the floor structure and each having
formed therein a notch opening upwardly;

(b) a second pair of_horizontally spaced apart brackets

20 affixed to the flootr structure, in positions spaced

downwardly from the first pair of brackets, and



—

m ni um of friction. 3. A device for nounting a prefabricatedghrtain

wall unit to a floor structure, the curtain ' ' |rane 15 means
supporting a panel, the nounting devi cesganpr ‘mwu Wmmﬂl t pait of
horizantal | y spaced apart brackets affixed-to &heciloorm stsru¢t'ure and each
havi~og formed therein a notch openin rdly: (b cQn LT . -
hori zontal |l y spaced apart b?%%lkea{ SOZg‘akl'RWa 9‘0¥meé eh&ezﬁf ?xgaggié' ?ﬁénqu%&p
structure, in positions spagggigpmwnwardly fromthe first pair of brackets,

and  each also having forned therein a notch opening up- wardly; (c) a
first pair of clevises(a)f axeilrip gdix fofastevbses aff iixded cur the nfvand meaints
and opposed respectively 5 to the first pair of brackets

on the floor struc- ture; (6f theiquntaia wadl enbssgdeppospdcreersetivalyss

sec- tion rigidly carried respectiyvely by . .the_first, pair _of. cleyises and
ext endi nd horizontal |y and b%r%??égir Pair of brackets °nt5hfhg D hrd 1gke -

the curtain wall unit, the {jfst pair of crosspieces being fully received
in the notches in the first palr of brackets to bear the weight of the

curtain wall unit agai q@) bheifsoPaidt OfCbespisc&LidTY cilrcdabt ecfo¥s xud+
| ongi t udi nal 15 and angul ar di spl acenent relative to the
first pair of brackets; andtied migietlngagziedorespestiivedyabyi kel firstheair
frame nmeans of the curtain 1. unjt and opgoseg re ectivel¥ to tge se%&nq
pair of brackets on the floBf cl¢{ises and extending horizontally and paralle

\\/- 10 _ to the plane of the curtain wall unit, the first
pair of crosspieces being fully received in the
notches in the first pair of brackets to bear the
weight of the curtain wall unit against the floor
structure and being slidable for both longifudinal

18. : ' and angular displacement relative to the first pair
| | of brackets; and .

(e) a second pair of clevises affixed to.the frame means
of the curtain wéll unit and opposed respectively
to the second pair'of brackets on the floor struc-

v 20 o ture; and

(f) a second pair of crosspieces 6f circular cross sec-
tion rigidly carried respectivély by the second

~ pair of clevises and extending horizontally and
parallel to the plane of the curtain wall unit, the
25 o " second pair of crosspieces being receivred in the
- notches in the second pair of brackets to an extent
necessary to prevent the displacement c:f the cur-
tain wall unit in a direction normal to its own
plane, the second pair of crosspieces being.51id'

25 : o able for both longitudinal and angular' displacement .



;_20 o ture; and (f) a second pair of crosspieces.of circular

‘cross sec<igson rigidly carried respectively by | f clevises
and extend@ hori zontal ly and paral | %' to the Mlmfﬂﬂﬂmﬂﬂﬁrﬂm& n wal |
unit. the 2 _ secoﬁd‘péir of crdsspi ecest bel n@ recei ved, in
‘the notches in the second pais of brack sary to o
prevent the displacementr #Egﬁﬁf 53rtﬂ?a?%éeéﬁnﬁ%}§?§¥$ﬁgggg§?§btion nor mal
to its own plane, the second pair of crosspieces being slid- 25

able for both Iongitudinal and angul ar di spl acenent -43- relative to the
second pair of brackets.THe moubtdngddevieg ¢®VdileEm €hathes domgrhiding
conprising a plurality of antifriction sleeves fitted one over each of the
first and sedardlpairef odintifusistiioncsleeves firtdd onet heer osrgh of Zhedi nal
sliding notion thereof relatjve to the first and secondlgairs of brackets

with a m fiheh 8nds speendPairs ofTRIORIRLETEY IR ASCEOOLLILPY; tHS LaMgidu t he
frame ans, of taln. wal i | i S] ei nforc- ing |
frame %nbndzirnsa lo%ligﬁgﬁ%eﬁ%’gh%%e%heg%gtfmgg?gﬁir?%ﬁteoaft?l%s? ig%fi é;g%_!%’?‘gﬁd pairs
of clevi sgp s ogNgageket s it 9 denifumf Of Cf kLdilodTe nerbers. 6. A

device for nounting a row of prefabricated cur- tain wall units to a floor
system each curtain wall unit having side frame nmeans supporting a panel,

t he nounting device conpris- 15 ing:. (a) qmglurality of first connectors
-secured to the flo8r syBhemauntingsdevbee obréladm 3 whpreimgthe frame

means of the curtain wall unit comprises a pair of side reinforc- N /

ing frame members of channel shape, and wherein the first and sec-
40 " ond pairs of clevises are engaged in the side reinforcing frame

members.

- 6. A device for mounting a row of prefabricated cur-
" tain wall units to ; floor system, each curtain wall unit having
side frame means supporting a panel, the mounting defice compris-
1s 1ing:

.(a) a plurality of first connectors secured to the floor
system at prescribed hofizontal spacings: L_j

(b) a.pIUrality of second connectors-secufed to the
floor system at ghe prescribed horizontal spacings

20 ' and disposed one below each first connector;

(¢) a pair of first.brackets affixed to each first con-
nector with a horizontal spacing therebetween and
each having formed therein a notch opening upward-
lys -

25 (d) a pair of second brackets affixed to each second
. connector with a horizontal spacing therebetween

and each having formed therein a notch ovening un-

w



(P) a plurality of second connectors-secured to the floor syste t he

prescribed horizontal spacings 20 and dlsposed \ el ow
each first connector; (c) a.pair of fJjggt. br “ﬁﬁ each first
con- nector with- a hori zont al spaci ng ther e$umnmrmu M“‘havi ng formed
therein a notch opening upy g Jy, - ¢ v(d) & pdir of second

br &¢kets affixed to each secondyconnector with a horizontal spacing

ther ebet ween and each (@gvingaiorewed iirRer ell By aso9tIT GRANBItheNside fraimd! V;
(e) a pair of first clevises affixed to the side frame nmeans of each
curtain wall unit with a hmeamonifilessshacumgainewablktundgnwibh a horizontal
(f) a pair of second clevises affixed to side frane neans of each curtain
wal | unit with a hor|zontaFP%@b&ﬂrEPQHQQPéU@FReen and spaced downwardly from

e 11TS) el evisest (ghya Rty ole ISh FLISSRLE SOl Uh Mo FRGR 20T,

clevises and extend|ng horhé&ﬁééﬁfBéd%mdcﬂé&a1ﬁ|%£dltdhﬂ%hﬁ19haﬂeh6¥iiﬁﬁﬂll
curtain wall unit, one first crosspiece of each curtain-wall unit and one
first crosspiece of one adspabimg theredienweahl awdidpakced downwatdly from the
being fully received respectively in the notches in one pair of first
brackets on one first connfirst Qkﬁ%ﬁﬁﬁs'the wei ght of - the curtain wall

units against the floor systen1a.€j? abse of bot letudinal and
angul ar sliding notiof&ePaPfiE ¢ Pt FoBE18c S0 oF lrcBdr R0 s
\\/ 10 tion rigidly carried respectively by each pair of

first clevises and extending horizontally and par-

allel to the plane of each curtain wall unit, one

first crosspiece of each curtain wall unit and one

first crbsspiece of one adjoining curtain wall unit
15 being fully received réspectively in the notches in
one pair.of.first brackets on one first connector
to bear the weight of the éurtain wall units
against the floor éystem and being capable of both
longitudinal and angular sliding motion relative to
20 the first brackets:;

(h) a pair of second crosspieces of circular cross sec-
tion rigidly carried respectively by each paif of
second clevises and extending horizontally and
parallel to the plane of each curtain wall unit,

25 one second crosspiece of each curtain wall unit and
one second crosspiece of one adjoining curtain wall
.unlt being received respectively in the notches in
one pair of second brackets on one Qecond connector
to an extent hecessary to prevent the displacement

30 _ of t%e curtain wall units in a direction novmal! t=



—20 . the first brackets; (h) a pair of second crosspi eces: of

circular-crQss sec- tion rigidly carried resp ' pair of
second cl evés and extendi ng hori z_orlga_l |y anﬁﬂﬂ!’l@ ﬂ.u@[ H pl ane* of
~each curtaim™wal |l unit, 25 - on ece of each.

curtain wall unit and one second crosspiece of one adjoining curtain wal l
unit bei ng recei ved I esiesid Gy planther ROt i @redspPatss Yo SACRAHa-
brackets on one second connector. to an extent necessary to prevent the

di spl acenent 30 ble of bothoflonpétudinal mmdalahgubat sslidimg @or@ehi on
normal to their own plane, the second crosspi eces being capa- ble of

bot h | ongi t udi nal and aFRhAtdivesitodthe B9E9ash bracketse to the second
brackets. 7. A prefabricated curtain wall assenbly for a build- 5 ing
havi ng fl oor systens, conprising: (a) a plurality of spandrel units to be
mounted to each fleor s @, ug b £l i i ' | @ stizonship
wi t h one anot her, géch Ig?an raglritlﬁ%?'?gi%%fi% udi#r%éiaqgg%?f%g%%gngruéﬁpy .
rect anguliig haeirglfloor systems, coffpepdsimgipporting the panel; (b) first
pairs of horizontally spacedapart brackets * to be affixed to each fl oor
system and each ha(&hge frokured itivee€i apandmr kundgsnitagbepveuntied tockasbcond

pairs of horizontally gﬁﬁced apart brackets 15 . to be affixed
to each floor system inmYPdsiSS5RT 9hathe QﬂﬁhﬂﬁgﬂdPy F?QﬁnQWuquer§Fléairs
of brackets, and each & gAY 09 chObHE SddiHst." edcHOLFER AR A URYe" I "

~

cluding a panel and generally.rectangular frame
10 s meaﬁs supporting the panel:;
(b) first pairs of horizdntally spaced apart brackets
to be affixed to each floor system and each having
' formed therein a notch opening upwardly;
(cJ sécond pairs of.horizonfally spaced apart brackets
15, to be affixed to each floor system, in positions
spaced downwardly from the first pairs of brackets,
and each also having formed therein a notch opening'
upwardly: _ | o
(d) a first pair of clevises affixed to the frame means k'/
20 of -each spandrél unit in opposed relation respec-
tively to one first_paif of brackets on one floor
system; '
(e) a first pair of crosspieﬁes of circular cross sec-
tion rigidly carried respecﬁively by each first
25 pair of cievises and extending horizontally and
| paraliel to the plane of the spandrel units, each
first pair of crosspieces Beinﬁ adapted to be fully

received in the notches in one first pair of brack-

ets to bear the weight of the associated spandrel

O,



(H} a first pair of clevises affixed to the frane neans 20

of each spandrel unit in opposed relation r | “ : ond@?ﬁist'pair

of brackets on one floor system (e) -a%} |'rsﬁmnnllﬂl|lﬁ Hslﬂw eces of

circular cross sec- tionrigidly carried respectively by each first 25

pai r.-of clevises and ext ' iz rallel,tp the plane qf

th& spandrel units, eacﬂsﬁﬁ#s_éggfk gﬁ%2#%%?%E@E@%mbsPﬁgﬁiﬁﬁﬁnﬁﬁ#%Pgebeg

fully received in the nq;&&}feaolnrgieﬁaiﬁarS&ndoadr{gu%rbg@g{ﬁnftnﬁaéi%nb%@'i Lthe

wei ght of the associ-ated spandrel uni t agai nst the oofr systen1ana

~ being capabl e of both | onbid wai malke fbdserpaimrofsbirdckgteptamh rela- tive to
the first pair of brackets; and (f) a second pair of clevises affixed to

the frame nmeans 5 (f) a second paipf oéa%}ﬁmﬁ&fliﬂhdttfp rthgpfoame mekmsi on
respec- tively to one second pair of ackets on one floor system

b a
second pPair of crosspi ec¥s % c?Péﬂpﬁ?{CQQkﬁ;¥BeeppPF6ﬁ r¢latdian E&ﬁ?égé

respectively by each squgg ai ] evi ses and
extendi ng horizontally an &§?§P|8Fet%F$?ﬂ§|ﬁééﬁe°gfg%%§¢§%%ﬁ’r@ﬁeuﬁﬁ?gf
each second pair of crosstemes being adapted to be received in the notches
. in one second pair of. brackets to an extent necessary to prevent the dis-

- placenent of the asé®triatsetondapndicl ofimitosspiacds- of ecirarlarorcralsst sects

own pl ane, each second pajr of crosspieces being capable of both
| ongi t udi nal and angul arti9n dilgddkpt ¢t kad Feispectévehe b wach second

\\/ " 10 - pair of clevises and extending horizontally and
parallel to the plaﬁe.of the spandrel units, each
second pair of crosspieces being adapted to be
received in the -notches in oné second pair of .
brackets to an extent necessary to prevent the dis-

15 placement of the assgciated spandrel unit in a di-
rection normal to its own plane, each second pair
of crosspieces being‘capable of both longitudinal
and angular sliding motion relative to the asso-
ciated second pair of brackets; and

\‘) 20 (h) a plurality of window units to be connected one be-

tween two vertically adjoining ones of the spandrel'
units, each window unit including a second panel
and generally rectangular ffame means supporting
the second panel, the frame means of each window
25 - unit including a pair of opposite side frame mem-
: bers_extending vertically; and
(1) a plurality of reinforcing studs each to be arranged
veftically between any two horizontally édjoining

ones of the window units and rigidly coupled to- the

30 'opposed side frame members thereof, each reinforc-



ciated sgﬁgnd.pair of brackets; and 20 (h) a plurality of w ndow
units to “connected one be- tween t vertical l e of the -
spandrel “nits, each window unit including a secclmllmulmmnnmlaral Ly
rectangul ar frame neans supporting the second panel, ¢t hé frank neans of

h-w ndow 25 it e i i.r of opposite,side frame
ﬁgﬁw lMge?\é\/extending vé#??chFg;f%ﬁﬁﬂ%ggﬂgiﬁﬁgﬁﬁgﬁi?9DS$P$%:?HQﬁLﬂ t§@ud§'
‘each to be arranged vertkaabéyrbgimrhﬁ%rie\#)rggbgzeﬁ?{ré‘i}yt@diﬂ I‘y'pp ones

e op

of the window units and rigidly coupled'to d

side frame nenbers thereméansach thes népandrel udNgs SindériyihBetnBayidowids
opposite ends adapted to be rigidly anchored respectively to the frane

nmeans .of the spandrel urddws unidsr bgsagiated twithivithe dednfortingssoud at aed
with the reinforcing stud, and to the frame_neans of the spandrel units
overlyitg the two w ndowaithes fzamecreans of tthe rpandredonpitsngverlying
wherein the frane neans Qf each iﬁﬁndrel unit conprises.a, mjn fraqE havi ng
the first recited panel L¥Rey! 3 -

BV c¥BL % ApspaiatefowiEhi Bhe; Feltfanf
arranged interiorly of t o gghg,frane and secured thereto, the reinforing
frame including a pair of side reinforcing frame nmenbers, and wherein the
first and second pairs of clevises are both affixed to the side reinforcing

frame nenbers of each spandrel unit.

\\

wherein the frame means of each spandrel unit comprises a main . Ka/
“frame having the first recited panel'attached thereto, and a re-

10 inforcing frame arranged interiorly of the main frame and secured
thereto, the'reinforing frame inclﬁding a pair of side reinforcing
frame members, and wherein the first and sécond pairs of clevises
are both affixed to the side reinforcing frame members of each

spandrel unit.

NI



