1. ' .o 2127059 APPARATUS FOR CONNECTI NG UPPER AND
LOAER UNI TS I'N A.UNI T TYPE CURTAI N WALL BACKGROUND OF THE | VENTI ON Thi s =N
i fvention relates to a unit type curtain wall 5 -assenbl y having an (%/j
array of curtain wall units connected to one another at top and bottom a

to left and right, with and without facilities for the tenperature control

of the roonms enclosed thereby, and nore particularly to inproved neans for

i ntercomnecting every two vertically adjoining curtain 10 m?QSB in.
such . a unit type curtain wall assenbly. In constructing curtai

assenblies of the unit type under consideration, the usual practice has

been to couple together the curtain wall uhitS'at every point where the
corners of four hborln units ng;t for attachnent to a 15 = floor

systefni of a bUI|dI §§ E Eﬁ%§§%%TUPB' &?ﬁ%ﬁ?ﬁﬁ?&iﬁ“%ﬁﬂl units have
sinply=heen filled with a BAcRUP ht Brial CARATE & . These conventiona
connections between curtain wall unjts provide only air- and water-tight
joints therebetween; they mezcnounmtcﬁnd-gd tovbestod he curtain wall units
agai nst 20 felative di spl'acement out of . the-vertical plane in which
they normally lie. |n Buse ipvenhion grekatesohal a it type curtadim wadll

respectjve curtai |1 units g05|t|o ed at ;to d bottomand to left and
right ih a cA5$ §§g1§€9§7 FeaY % sipfaigurald l?nwéﬁlc%&ﬂﬁﬁﬁﬁdy t2re borne

by a fastenerongoaggbg? r %4t too 288 SdflePhwhish A ng(r:rgo LT n% f..L xgﬂ stype

and the ot her which Ts al lowed to oscHTa'te
anQt her dr anwsdekhoat fieiliniesnEbpnete wm_beﬁ:aﬁe:swd:@;awaflw&%mkv

enclosed thereby, and md:e particularly to iﬁproved means
for interconnecting every ;wb vertically adjoining cuxtain
190 wall units ir such a unit type curtain wall assembly.

In constructing curtain wall assemblies of-the unit
type under consideration, the usual practice has been to couple
together the cﬁrtain wall units at every point where the
‘corners of four neighboring units meet, for &ttachment to a

15 flooz sfstam 0% a building. The joints or seanms of the.curtaih
wall units have simply been filled with a backup naterial and
Y . caulked. These conventional connections between curtain wall
units provide only aii— and water-tight joiﬁts therebetween;
: they are not intended to bear the curtain wall units against
20 relative displacemenﬁ out of the veftical plane in which they
normally lie. In case of the conventional unit type curtain
wall, raspective cur tain wall units positioned at %4op and.
bottom and to left and right in a crossed portion of the unit
_ﬁype cursain wall assembly are borne by a fastenex: portion,
25 ' one side of which is formed in a fixed type and the other side
of which-is allowed to oscillate. Accordingly, it ié another

drawback of the conventional unit type curtzin wall assembly



ta nake the construction and the connection of the fastener portion

Further, by reason of the conpl ex construction of the
1

unaVai dabl y conpl ex.

fa@-er portion, it becones difficult to assenble and nount the curtain
wal ™ units in the site of 5 bui | di ng construction. A recent
breakt hrough in the art of unit type curtain wall is those with a

tenperature control systemfor the roomenclosed thereby. Japanese Patent
Application No. 57-1'33764, filed &y the sane applicant as in the present .

10~

application, discloses an exanple of unit type curtain wall

assenbly

capabl e of roomtenperature control. According to this assenbly disclosed
in the separ atke aghd icoaskorctimdngi she dcrinection phltioed SeRESRRMN

passageways in the verti gﬁl{ and .hori zgnt a:_kffd:éma nenbero%e%%gtggmcllérx't ain

wal | uni t $OTFbpn (¥pavoidy

VERP S0 FRE" Yt Ardtigh

'n -one of "tthe

horiZO”tanBEQEFcE§ﬁP%kStQ£ £20dendR bordits, R bebymes GilsEatarvatd ass&fbl y
0o

al so has a pr

emwth regard to the vertical connection between t

curtai n walslsetibié sandlmeuakr tipassagadaysalh unigsyént tumlsifseand 20
menbers of vertically adjoining curtain wall units nmust inter- communicate
for &nint ®uidping FIMAFEYFELAR: conditioned air therethrough. Thus, unless

the vertical frame pembers Q{"leve Ji%g%ﬁcfﬁ'ttﬁ”a&@ Q.EV‘@:U[':I. l(}gggs are

positively held acdl St rel a

acenent .out of a

-he

frent, their

joints are@Bain wElSGRPkhEEE WItH Wpkemperadide conseslayistenakage of air,
wher. the unit type curtain wall assenbly is |oaded in directions at angles
to its pl e rodmrezmplbsedt hevebioct Jopapéese [Ratartgppplication No. L

10

1s

20

25

57-133764, filed by the same applicant as in the present
application, discloses an example of unit type curtain wall

assembly capable of rcom temperature control. Aécording to

o/

this assembly disclosed in the separate application, conditicned

air is supplied through passageways in the vertical and
horizontal frame members of the curtain wall uaits, for
delivery into the rooms through vents in cne of the horizontal
rame members of each unit. . .

This unit type curtain wall assembly also has a
problem with regérd to the vertical connection between the
curtain wall units. The air passagewa?s in the vertical frame
members of vertically_adjoining curtain wall units must intar-
communicate for uninterrupted flow of the conditioned air
theréthrough. Thus, unless the vertical frame members cf the
adjacent curtain wall units are positively held against
relative displacement éut of_;lignment, their jcints are
suscepticle to rupture, with conseéuent leakage of air, when
the unit type curtain wall assembly is loaded in directions at

angles tc its plane. A rigid intercomnection of the aligned



vertical frame nenbers is objectionable, however, because then the oy
i ndi vidual - curtain wall units would not be relatively displaceable in theF
fown plane, inviting ready destruction of the unit type curtain wall '
assenbly as in the event of an earthquake. S According to one aspect
of the invention there is provided a unit t:'Srpe curtain wall assenbly having
a plurality -of standardized curtain wall units arrayed in rows and col ums,
the inprovenment conprising a plurality of horizontally spaced apart '
couptings betwegh, ply e bl ss A BLOIAGL )] halelp¥@lobedlfte! fherCBd
coupling having a tenmal e nenber attached 10 to eltﬁer of the upper and

| ower -curtain wakividhi SudtstndudBl BnieTbaI dabdnebat1boivellf dilsheiceabld he
upper and lower curtain wall units, the female nmenber defining a groove
extendi ng i n a ivethdi¢adwrppbare, cConiiding mgadyhaesuruttion afilthe asdentipg, curtein

mal e~ffenber havi ng a tongue slidably engaged in the groove ih the female
menber, wher ebyal heassentilycas |ip t® eventj of mnnegathavaken wal | units are
relatively displaceable in their own plane while being restrained from ..

rel ative displ acendsrording ¢ anReaspeahe’ Ehrl lavantipmdoBts 48 RRoyiferypyunit type
nount ed between every two vertically adjojning curtain wall units .and .
di sposed ext er i wrkgiropathassenpdy i NRyLng @Jr p}‘-&iaﬁg?yoﬁi%@”ﬁfglé%%fﬁuba% it Wats

i Il unj i .
Coup 1 ng a6 barkSyeditn ol S8 Lol ENE BRTJeRM BARINEES OLLRAS,
each coupling ngkgeSlbAid19y epgdage aBatt Phidl1R8S helldtR ady k08 Aler EQNNI MBI AL A ihg

ontact neans, the non-netallic contact nmeanS conprising a pair of contact

nmenbers enbeddedrtdid DeLl QRDHES @dcht beupTRh® hEGIHILE fhabolramdérdastddnes eof , 25
wherein each curtain wall unit conprises top,bottom and pair of side frane
menber s | oilAed toneitherreCctoagepber astapeer andtairpalit hniba endlianga leetember t he
side frane nmenbers and | ocated.internmediate the top and bottom frame
menbers, each d@tteeheds bakbe maihpercf bRl vopRs pnd dokegekrtaingwall units, the

female member definihg a groove extending in a vertical plane containing

the curtain wall assembly, the male member having a tongue slidably
engaged in the groove in the female member, whereby thé vertically
‘15 adjoining curtain wall units are relatively displaceable in their
own plane while being restrainéd from relative displacemént out of
the plane, and a stringﬁourse sealingly mounted between.every fwo
vertically adjainiﬁg curtain Qall units énd disposed'exteriofly of
the couplingslfor réinproofing the.seam between the curtain wall units,
20 uherein the male and female members of each coupling are both made
of metal, and wherein the.male ana female members of each :oubling
make sliding engégemént with each other throﬁgh non-metallic contact
means, the non-metéllic contact means comprising a hair of ﬁontact
members embedded in the tongue of the male member on both sides thereaof,
23  wherein each curtain wall unit comprises top,.bottom, and pair of
side frame members'joined into a_réctangular'shape,'and é plinth extending
" between the side frame members and lotated intermediate the top and

bottom frame members, each of the frame members and the plinth'defining



in the side frame nenbers of each columm of curtain wall units are
joitéd end to end via hollow flexible nenbers so as to intercomunicate the *
fluid passageways therein, and wherein thi.couplings are nounted 5 _
bet ween the opposed top and bottom frane nenbers of the adjoining curtain
wal | units. Agctaastnepea luifop2reeceuaycertepfingdonghfupinadhy ttherethrguginovi ded
a uni't type curtain wall assenbly having a Iug_al [ t¥ of standardi zed
curtain vl | YORFES 5% 2y601 TS BRECERC CSREMTE LT, &Y ihSERREHEAY UBOr i si ng

10 a plurality. of harhzontal |y %Pﬁfi?@ AR th <CRURL LN LS Qse.tt‘é’ef’&e?@é’ {MPeate
vertically a&for}n ng curtain- wal P Ui S, “eacl coupF| hg havi ng a anal e
menber attached #1%19'543@5 dhyd NReHRRGT a Gnd QAT tHRUES M1 BngR ke WRLASAND a -
mal e menber attached to t%e ot her- of the upper and lower curtain wall 7
units, the fepBldnmendeppsili ftig and LIt O rand AabcRg dfM the \4oféiriag cletain”
pl ane containing the curtain wall assenbly, the male nenber having a tongue
_slidably engaget yndtshe groove in the femal e nenber, whereby the vertically
adjoining curtain wall units are relatively displaceable in their own plane
whi | e ‘bei ng rest r aRpeatding kor anakhey @sgectp bhcdeenvestiorothetse 1pirtaeidegher ei n
the mal e and fenml e nenbers of each coupling 20 are both nmade of netal,
and wher ei n thenHaters SHT 1R InasRsaPLy HpviNGcR RivGRlH;tgohstandarpitssy

t with each ather th nonret al | i tagt me o
nonmatal i o CURES A e 2oRHIVER . AoFerd GPLae atte RBDIPI by SRRaL e

t he tongyg of ' t ' h f; ' urtain \J/
Le, 1 onoKB, e bIEATELP P10 LRadk S3ad A SAINOHEE SR B2 06V
joined into geketlANgWa35imRgR&rtalH w81 PlunDEd] 8XdreRELNGNEHVERA o Panalbde
frame nenbers and | ocated internediate the top and bottom frane nenbers,

each of the inenpér GEtdPes twneittee ¢f ithe fuppet iadbnbuer curtain wall units

3as~at |east one fluid passageway extending |ongitudinally therethrough,
iy
J

and a male member_attacﬁed to the othe; of the upper and lower curtain
wall units, the female member défining a groove extending in a vertical
15 plané containing the curtain_wall assembly, the male member having
a tonéue slidably gngaged in the grooﬁe in the female member, whereby
the vertically adjoining curtain wall units are relatively displaceable
in thei: own plane while being restraimed fraom relative displacement
out aof the plane, whgrein the male and female members of each coupling
20 are both made of_metél, aﬁd wherein the hale and female members of
each coupliﬁg make si;ding engagement with each other through nonmetallic
contact means, the noametallic cbntact means comprising a pair of contact
members embedded in:the tongue_pf the male member in both sides thereof,
wherein each curtain_wall unit comprises top, bottﬁm, and pair of |
25 : side Fréme members joined intb a rectangular'shape, aﬁd a plinth extendiné
between the side frame members and located intefmediate the top and
bottom frame members, each of.the frame members and the plinth defining
at least one leid passage&ay extending longitudinally therethrough,

wherein the side frame members of each column of curtain wall units



at |least one fluid passageway extending |ongitudinally therethrough, 7(
wherei n the side. frame nenbers of each columm of curtain wall units

ake joined end to end via hollow flexible menbers so as to interconnunlcate
the fluid passageways therein, and wherei bt he couplings are nounted

bet ween the opposed top and bottomfrarre menbers of the adjoining curtain

wal | units. |t ars joéhedeed fwossd blie Hoylowedhexible tnemberaserds dm indercommunicate
interconnect vertically adjoining curtain wall units by such sinpler neans

t han her et of or &he fduad PEgsagelaYs ghgrerlgp aﬂﬂdv‘é“%ﬁé'bltéée‘?%'ﬁil‘ms 2T meytedi n

el ative di sp éeE” (Y BoERo e ared Rak o, Eramy BRERUR of LAY P iATee fyetain

applicabl e equ? %4 to unit type curtain wall assenblies having a
builtzin room errpera ure control systemand to those having no such

systemr’ A greferred fmgdsmebe@ko;mlb RbdiNoF sthuelfnuaa{ﬁ%ncw tlﬁt&c\eméct

assenbly conposed of a plurality of standardi zed curtain wal unit
arrayed in rowgesfidaln) WANSiniAG \Gubgain\Ralr uﬁﬁseuh@ubﬁ@lhaiézymsweﬁbrapart
couplings between any two vertically adjoining curtain wall units. Each
coupl i ng conpr iheestoflofesnad esreoizdloatthacteddtive didgdleceneht tdfe theveurtain cal |y
adjoining curtain wall units, and a nmal e nenber attached to the other. The
femal e menber de#ilhegnitsgimdheirowerdang Wwdle popitively docking thdmaeaisstt he

unit type curtain wall assenbly, whereas the mal e nenber has a tongue
sli dabl y engag&8lative H%lsﬁ?‘%ﬁﬂ?én? RUE Y tRafaPéenBanblie. inventive concepts are
" 10 applicable equally well to unit type curtain mall assemblles having

"a built-in room temperature control system and to those having no such
system,
A preferred embodiment of the invention is unit type curtain
wall assembly composed of a plurality of standardized curtain wall
15 units arrayed in rows and columns, having two or more horizontally
spaced apart couplings between any two vertically adjoining curtain
wall units. Each coupling comprises a female member attached to either
of the two vertically adjoining curtain wall units, and a male member
attached to the other. The female member defines a éroove extending
20 in the vertical plane of the unit type cu;tain wali assembly, whereas
the male member has a tongue slidab;y engaged in the groove in the

. female member,



4.~Jhe joint or seam between every two vertically adjoQining curtain wall
udys i's closed by a stringcourse sealingly nounted therebetween and
dlsposed exteriorly of the couplings to make the joint inpervious to water.*
5 : Despite their sinplicity in construction, the coupl- ings
‘are wel'l calculated to permt relative displacenent of. the vertically

adj oi.kng curtain wall units .in their own vertical plane but neverthel ess
to firMy restrain themfromrel atgyve di splacenent out of the vertical

pl ane. Consequently 10 t he couplings can bear the curtain wall units
against a load applied in a direction at an angle to their plane, as. by the
wind. In the event of an earthquake, noreover, the couplings can

efficiently take up the relative displacenent of the curtain wall units in

their ownTpé ajeiny akhesah erudennenetyi tgp Merticadly redficspliagenents tq ;,he
other units-or to the other parts of the building. Vertically
i nter conneexwrasvaéﬂo%h% HeS GHOSERNPHaR | SERENESORARR REHGGILEd to the fI oor

e Chogntid ' GeIpRU R £YsEBE: 08 Ll s3HG L AU BRUBTERGOT Cacf

ans a SO nuch im conparison with

the pri Or*S‘r'ﬁake-rh&es'jGEhtCi:Ré/ezQafithetBWQ‘téﬂg means, and of the couplings
with their interfitting nale and fenmal e nenbers, nakes it materially easier

to agssenbl e the cumeapht wat.“..eimstismiﬁ.detjpyvs|q¢esandcmort‘:teopco?’-anot her

into a conplete unit 25 pe curtain wall assenbly, As an additional
advant agein@e ¥R wedt &F]-E\éh?ge%é’ﬁvﬁéﬁm{'ﬁer%ﬁf’n hﬁg*a‘iﬁﬂet"é: 9fe made

ralnprooftgg veé%zcally adjoining curtain wall units in their own  \-3
vertzcal plane but nevertheless to £irmly restrain them £from
relative displacement out of the'veftical plane. Conseguently
10 ithe couplings can bear the curtain wall units against a2 load
applied in a direction at an an,le to their plane, as by the
wind. In the event of an earthquake, mereovar, the.couglings
can efficiently take up the relative displacement of the
curtain wall units in their own plane, rather than transmittiné
15 .Such displacements to the qﬁher units or to the other parts of
the building. -
' Vertically interconnected as above, the curtain
wall units can be mounted to the f£floor svstems of éhbuilding
by means on the pair of side frame members of each unit. The
20 mounting means are also much simplified in compariscn with the
prior art. The simplicity of the mounting means, and of the
cocuplings with their interfitting male aad fémale members,
makes it materially easier to assemble tie curtain wall units
side by side and one cn top of another iants a complete unit
25 type curtain wall assembly.
As an additional advantace the horizontal seams

between the curtain wall units are made rainproof by the



5. stringcourses nmounted in position on the outside of the couplings. The
stringcourses are well designed to keep the seans rainproof despite thg_ .~y
pbssi bl e relative di splacenent of the individual curtain wall units
expl ai ned above. 5 In one preferred enbodi nent disclosed
herein, the invention is applied to a unit type curtain wall assenbly with
a butltein roomtenperature control system In this application the side
frame menmbers of the vertically adjg ning curtain wall units are joined end:
to end via bellows or like holiow flexi bl e 10 menbers so as to

I nt ercomruni cate the passageways extendi ng therethrough for the flow of
conditioned air. The curtain wall units are of course vertically

i nt erconnec;eﬁ%&d}%ee%@n@é&l&n ?am&éb dh&ine bRte{dd tdd ngemal e and
fenalganenbers air leakage is.therefore to occur through rupture of the
15 bel | easphingshe [IThkestiirigecuraseuataivelinldesagsedite/ kieepl eRded at an
angle to its plane, since the individual curtain wall units are firmy held

by the coupFRARS ‘é?&d!ﬂ???fréﬁ%ﬂ% thes Popsiaraelative rdlsnlasemesh of

per pendi cul e _f uch I adi bg, Further .t ellows or the |ike
do not int egﬁsr’é‘éf%eldfugi c?ﬁt‘? %wéegl rg‘ag"s ’y‘%-a‘é‘e&a ?‘gcerrent of the
curtaign wall units inatBRblpru¥edHedN 8nibitlled s aaeembéé&daéaéihhetaeupl i ngs.
According to a further feature of the invention a mass of therna

i nsul ati ng davemtidn iis fappn.éeldlto tahangaptjom weettadnewall vasseesbﬂ.ycait.‘y
adjoining curtain wall units. g¥sed interiorly of th

st\j ngcour s&, Pekkttife rpam Fm&%&ﬁ% ﬁﬁt‘ ¢3a|SY§ée@es E2) fé?ﬂsaﬁeel@ﬁét#%m
Lemperature keniifl £ARE alkbliy ¥ h°viPLIcdViR®a8Y0L ALY WRbkaTRSENRLY 1

units are joined end to end via bellows or like hollow flexible

10 members so as to intercommunicate the passageways extending

therethrough for the flow of conditioned air. The cuftéin
wall units are of course vertically interconnecteé bv the
lnoted cou§1ings with their interfitting male and femalg members.
No air leakage is theresfore to occur tﬁrough ruptﬁ:e of the
1s bellows or the like when the curtain wall assembly is loaded
at an angle to its plane, since the individual curtain wall
units are firmly held by the couplings against relative éis-
placement in the direéfion perpendicular to the face of such
lcaéing. Further the bellows or the like do not interfere
20 with the desired relativé displacement of the curtain wall
units in their own plane which is permitted by the couplings.

' According to a further feature'dflthejinvention a
mass of thermal insulating material is filled in the gap
between every two vertically adjoining curtain wall units.

25 Disposed int riorly of the strinécourse, the thérmal'insﬁlating
material serves to enhance the room temperature control capa-

bility of the unit type curtain wall assembly in spite of its

>



. prefabricated unit construction. The above and ot her features and _ :
_adyantages of this invention and the manner of attaining themwll become
'ré‘ pparent, and the invention itself will best be understood, 5 from
y. of the follow ng description and appended cl ai ns taken together
W th the attached draw ngs show ng sone preferred enbodi ments of the
i nvent1®n. BRI EF DESCRI PTION OF THE. DRAWNGS FIG 1 is a partial elevation
of a preferred formof 10 the @dit type curtain wall assenbly, with
provi sions for roomtenperature control, -incorporating the novel concepts
of the present invention; FIG 2 is an enlarged, fragnentary horizontal
section through the unit type curtain wall assenbly, taken along the 15
line Il-1|poéfairGeatedt ol lyioRsERURERR{ N partlcular one of the side franme
menbers of one of the curtai n en

an | ar 7
fragnmentary verticaF2€ep9th ¥ Bﬁﬂﬁrt%ﬁéTﬁﬁﬁ? P?ﬁe§?3ﬁﬁ5ﬁqﬁsmgfltﬁﬁ%enb??,
taken al on ddng Ll Llgll 2 idGaViLE UM S, pastd cul ar the
20 nea%%‘;#}& &ﬁ S‘ng e h@:ﬂkj{}&% g at'hx{e}' gndsm%f b%mer%cgg‘ef%née menber s
of tie verghsatdnt, adnal Bhélg:.rﬁwntbabﬁ PEs&1EIRIiNG; hESE bel undeanteond ar ged,
fragmentary Vvertical section t hr ough the unit type curtain wall assenbly,

t akers al onfreme |Studyl ¥E| sheffqlilowing descuindioshant rAPReRdsdr cleifsr the
means 25 for nDuntln eaqﬁﬁfurta to a flggg ¥st§n1of a
me

DT g, SaKeRIYORRSASROTLTN (The BEERFRRDIAT AR BrRHIR &l

embodiments of the iavention. . \;)_

-

'BRIEF DESC?IPTTO¥ OF THE DRAWINGS

TIic. 1 _s a partial elevation of a preferred form of
10 . the unit type curtain wall assembly, with provisions for room
temperature control, incorporating the novel concepts of the
present invention;

FIG. 2 is an enlarged, fragmentaﬁy horiiontal section

throuéh the unit type curtain wall assembly, taken along the
15 liﬁe II-II of FIG. 1, the view showing in particular one of
the side frame.members of one of the curtain wall units;

FIG. 3 is ah enlarged, fragmentary vertical section
through_the unit type curtain.wall assembly, taken along the
line III-III of FIG., 2, the view showing in part ticular the

20 means for fluid-tightly joining the ends of the side frame
members of tae Qertically adjoining curtain wall units;

FIG. 4 is an enlarged, fragmentary vertical section
through the unit type curtain wall assembly, taken along the
line IV-1V of FIG. 1,_éhe view showing in particular the means

25 for mount ting each curtain wa’l unit to a floor system of a

building, as well as one of the couplings and one of the



-

* 7. stringcourses between the vertically adjoining curtain wall units;
FIG 5 is a'still nore enlarged, fragnentary vertical section show ng th
cbupling and stringcourse of FIG 4 in 5 further detail; FIG 6 i
view corresponding to FIG 4 but showing the invention as applied to @
type curfain wall assenbly having no roomtenperature control system
7 is.a feagmentary elevation of a further 10 preferred enbodi nent of
the invention in which-the inventivg concepts are also applied to a unit
type certain wall assenbly having n6*room tenperature control system and
FIG 8 is a fragnentary vertical section through the unit type curtain wall
assenbly of PIG 7, taken along the line 15 VIIT-VIII therein. :

DESCRI PTI ON ; RRER P@%¥@§ e Eﬂﬁl'fie |1t curtain
wal | "as.semlsﬁégggfgﬁgconpflgggg% pTl ur g}?% %)r rru#-'trﬁgp?‘lzg? Jyt'/n 8‘%%'

st and4Fdi zedimistai n wal | units B arrayed in rows and colums in a vertical
20 pl ane. Each curtain wall unit b has a pair of vertical side frane
nmembers L, a hori zontB¥G4 dp iisr anstibhimare? endaptedi [fx3gnantazy twazitioalal
bottom frame nber 4. The side, t and bottom frane (s 1,, 2 and 4
ar e conbi netfﬁrzr%r‘ﬁnas?%‘&’t% an'é?l’g . e‘“ﬁé%??ﬁ%“%“eg‘?gﬁg@ Horizont al | y
bet weeg the fgichedf adPai1; side frame nenmbers 1 and lies internediate the

top and bottom frame menbers 2 and 4, closer to the bottomfrane nenber
t han . FIG. 6 is a view corresponding to FIG. 4 but showing

“\»/ the invention as applied to 2 unit type cuzrtain wall assembly
having no room” temperature control sysﬁem:
] FIé.-7 is a‘fragmgntary elevation of a further
1o ' :eferred'embodimgnt of the invention in which' the iﬁventive

concepts are also applied to a unit type certain wali assembly
having no room temperature control system; and

FIG. 8 is a fragmentary vertical section through the
unit type cur;ain wall assembly of FIG. 7, taken along the line

15 " YIIXI-VIII therein.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The exemplified unit type curtain wall aésembly of
FIG. 1 comprises a plurality or multiplicity of standardized
éurtain wall dnits B arrayed in rows and columns in a vertical
20 | ‘plane. Each curtain wall unit B has a pair of vertical side
frame members 1, a horizontal top frame member 2, a plimnth 3,
and a horizontal bottom_frame membexr 4., The side, top and
bottom frame members 1, 2 and ¢ are combined into a rectangular
-~ shape. The plinth 3 éxtends horizontally between the pair of
25 side frame members 1 and lies intermediate the top ané bottom

rame members 2 ané 4, closer to the bottom frame member than



to the top frame nenber. Each curtain wall unit B of the above generalL
organiz:{ation Is nounted to a floor system A by a pair of nmounting neans C

adj aceptyt he | ower ends of the respective side frame 5 menbers 1.

Every vertically adjoining ones of the curtain wall units B are
i.nterconrected by a plurality of,. two in the illustrated enbodi nent,

coupl i-Rgs D constituting a feature of this invention. Each illustrated pair

of. couplings D inter- connect thegbottom frame nember 4 of an- upper
curtain wall unit 10 and the ?ép frame menber 2 of a lower curtain wall
unit in the vicinities of their opposite ends. The unit type curtain wall
assenbly of FIG | is equipped for roomtenperature control. To this end of

the frame geghgr s , £ anfe) het d plinth 3 of each curtain wall unit 15
have each forned cfg}ongl tudlglﬁgf% t herethrough a first passageway for o

condi tioned. " air argh¢h seeaainpaskihgmizy 3f of thdadbver a8séesl rm@iaumsuc‘h.—)-as
cooling or heating water, both gassagemays being not seen in FIG 1. The
-condi ti on&@taAPR i$ FMURFe@nteughtiIRr SYsSempA i feRays P5 meyntiaged into the
roons through_2 vents.insthe plinth 3 ,0f each curtaip wall unit, as

| ndi cat ed PAERG HIAREY B0k e ol deastt SRR traar ag e at i ng
throsgh thersgeent, paéi%QeWbSSve?&éélqﬁok,ﬁ?éiw,onléédbét £ healealspt 0 the
room t hrough the exposed surfaces in the inside of the roomof the franme
menbers andlRl intts BDfadehdntartonmected by mapluxaliitty. off. twoniFltBe 1 are -

shown hol | ow fl exible nmenbers, typically in the formof bellows, joining
the side fiddmstrated embodiment, couplings D constituting a feature of

o
this invention.” Zach illustrated pair of couplings D inter-
connect the bottom frame.me?ber 4 of an upper curtain wall unit
10 and .the top frame member 2 of a lower curtain wall unit in the
vicinities of their opposite ends.
The unit type curtain wall assembly of PIG. 1 is
equippéd for room temperature control. To this end of the
frame rmembers 1, 2 and'4 and plinth 3 of each curtain'wall unis
1s ‘have each formed longitudinally therethrough a first passagéway
for conditioned air and a secqnd passageway for a heat transier
medium such as cooling or heating water,‘both'passaéeways o
being not seen in FIG: 1. The conditioned air flowing thrsugh &h(
the first passageways is delivered into the rooms Ehrbugh
20 vents in the plinﬁh 3 of each curtain wall unit, as indicated
by the arrows in FIG. 1. The heat transfer medium circulating
through the secohd passageﬁays, on the other hand, radiates
heat into the room through the exposed s’urfacés in the insicde
of the room of the frame members andé pli;ths of the curtain
25 wall units.

At in FIG. 1 are shown hollow £flexible members,

typically in the form of bellows, joining the side frame

L 4



9- nenbers 1 of the vertically adjoining curtain wall units B end to end:so
as to intercomuni-cate the first passageways therein. Thus the firs )
passageways 6 in each vertical series of side frame nmenbers 1

i nterconmmuni cate into a continuous airflow 5 path. The first
passageyays 6 in the | owernost side frane nmenbers 1 lead to a source of
conditianed air (not shown). The cond passageways 7 in the franme nenbers
1, 2 and 4 and plinth 3 of each cuttain wall unit B intercomunicate in
proper portions to provide an independent circuit for the 10 .
circulation of the heat transfer medium This circuit communi- cates with
a source of the heat transfer drain (both, not_ shown)

FIG .2 i s BPR&TASarg8s t‘r%s‘é‘-"s-ééﬁ h) ﬁ]%f‘d'ﬁgoﬁ‘érbﬁ"'"t @L< HE"T‘? aﬁ‘r@’ﬁenbers 1
of eg’(_:(h curd aldy ‘Q@'F sUBb U1 nedlR ohBiunddae t-.%[)?EeQ% és‘é%gghgf rgér%m’%‘?”ber 1

has &n interior wall la, an exterjor wa a palr s Ic,
whi ch ar e Twudidhed £ipse pawaylsysractamubarthe&erouﬂOEi&e not ed
first passageway 6 for conditioned air. The interior wall |la and exterior
wall |b arérsmer @@mbsrsohairmqmmxnﬁsi%t%ri@tpommmmuous eheflon si de,
respectivel LQe menbers dis he roomof .the unit type

n 0

curtdin waf iﬂ'é\'SS&??ﬁl & rﬁi%agfﬁﬁﬁg %ei’bttrrér LREeTO5% sAAG 42 % he interior
vall 13 NageddierAh0ngaased G SRG0RM DRScAAYnLa! £ R ENSRLwAY aNSTET
medi um and a recess ormed therein in transversely spaced apart relatlon

2S to each ot herhe ib@orrdae:asSa@eﬂygages.noI&Beeﬂmneaf-neabaeglJ.ngz band 74

dlgsing the seam between the side frame nenbers of” -
and 4 and plznth 3 of each curtain wall unit B intercommunicate

in proper portiens to provzde an independent circuit for the
1o cizculation of the heat transfer medium. This circuit communi-
cates with a source of the heat transfer medium and with a drain
(both not shown). _
FIG. 2 is an enlarged cross.section through one of
the side frame membexs 1 of eaéh curtain wall_unit. The re-
15 presentative side frame member 1 has an interior wall la, an
.exte:ior wall 1b, and a pair of side walls lc, which are
combined into a general y rectangular shape to bound the noted
first passageway 6 for-conditioned air. The interior wall la
and exterior wall lb are directed toward the inside.and_tcward
20 .the cutside, respectively, of in the members disposéd in tﬁe
room of the uﬁit type curtain wall assembly. thicke: than
the othex walls 1lb and lg, the interior wall la has the afore-
said second passageway 7 for the heat transfer medium and a
recess 8 formed ﬁherein in transversely spaced apart ‘relation
25 to each other.. The recess 8 engages one edge of a sealing
band 74 closing the seam between the side frame_memne:s of

the neighboring curtain wall units. The.seélinq band 74 has

B e



t he neighboring curtain wall units. The sealing band 74 has: 10. a heat
_insulating function as well. Fornmed exteriorly of and integral -with the
exteriog=wal |l | b of each side frame nmenber 1 is a connector 9 to which a
. retai 'n@ri p 71 is fastened-by countersunk screws 72 via 5 a heat

i nsul at 40 and a coupling plate 77 of thermal insulat- ing material. Two
addi-ti onal sealing bands, simlar LQ the one at 74, are provided at 75 and
76. An inspection of FIG 3 will reveal that the walls defining the second

passageway 7 and recess 8, and the 10 connector 9, of each side frame
menber | are cut short at their opposite ends, ‘leaving only the thin walls
1' bounding the first passageway 6. The af orenenti oned bel |l owsl i ke nenber

5is fitted deat Lhaubagpinsefunnthonas yell.of the nei ghboring side frame
menbers 1 which are [n vertical ;aljgnnent.. A pair 15 __ of clanp bands {78
secure the opposite %W%Fﬁ%ﬁe‘ﬁﬁ*‘?&ﬂslﬁ“ﬂeiﬁgﬁﬁl &kl the ?’é"seg'@ﬁ ve s¥de
frame menmberyl 1o~ dBUSadiIGslde! $haR@S: 4518 arbémc\e%twﬁ \Whsdnl nged
side franme nmenbers 1 intercomrunicate for the uninterrupted Tl ow of the
condi ti onech aietadser neltxizi 1 Ky Eastened by Bobhtersink?@crews 72 via FI G

4 indicates that the top frame nmenber 2, plinth 3, and bottom frame nmenber
4 of Bach. cuheaitningprlatas (70aRredaR FWMPIISG Blakest! scthemmal singvdan-th t he

ETAEUE: ol o e R A R AR e A
has al so beglx BNYEONSLL gmigg'angg s hag ke series of . o
-- An inspection of FIG. 3 will reveal that the walls ~

defining the second passageway 7.and recess 8, and the

10 connector ¢, of each side-é}ame member 1l are cut short at
their opposite ends; leaving only the thin walls 1' bounéding
the first passageway 6. The aforementioned bellowslike member
S is fitﬁed over the opposed thin walls 1' of the neighboring
side frame members 1 which are in vertical alignment.. A pair

15 of clamp bands 73 secure the opposite ends of the bellowslike
member 5 to the respective side frame members l. Thus the
first'passééeways 6 in the vertically alinged side frame
members 1 intercommunicate for the uninte:fupted £flow of the
conditioned air as indicated by the arrow i ‘PIG. 3.

20 FIG. 4 indicates that the top frame member 2, plinth
3, and bottom frame member 4 of each curtain wall unit are
analogous in cross sectional shape with the pair of side frame
members 1. They have the first passageways 2', 3' and 4' and
the second passageways 2", 3" and 4", respectively. Further,

25 as -has also been mentioned, the plinth 3 has the series of
vents Sg'in communication with the first passageway 3' Zfor

the discharge of the conditioned air.



'vénts 3a in communi cation with the first passageway 3' for the discharge of

the condi'tioned air. Al'so shown in detail in FIG 4 is the floor..system
“A to whi'ch each horizontal row of curtain wall units are nounte e

fl oor system A includes |-sectioned floor beans 10. Stacked on t op
flanges |a of the floor beans are 5 decking 11, concrete subfTooring

12, ahd Tl ooring 13 of any suitablg,material. The plinth 3 of each curtain
wal | “unit lies just above the level' 6f the flooring 13. An L-shaped bracket
14 is secured to the underside of the plinth 3 along its edge 10

directed toward the-room The gap between the depending portion 14a of the
bracket and the flooring 13 is filled with a backup material and finished
by=®aul ki ng. Wth reRdsensro riectietiailirihdtlQ.04FLS t2e ddobrseysuém nount i ng
mearis .C, by whi.ch each curtqhn wal | unit is thachgd’ 5_ .. tothe floor
system A as?i P PRaSh aF R IRFAS IR ~L 7Y ape FHFFGAD- "2ty PiidSe2E8 bolted at
16 to the bottamifla k f a.f koo Q. Ib | 15 has
a wel ded-on“‘%"r'fg{gp'rat gg %.7' ooﬁhslyt(:s%'gn'h‘ub{sl?g'%gng gﬁ%bﬁ?%l‘é’? ggl%iﬂssescremed'
or otherw sgof agwitkddabnlone Hp TURAGes Ml tBehfbodd et ££ge engaged
20 in arecess 23 in a hook 22 forned integral with a bracket 20 which
i s fast eneddeckixiy tld ,ogenctets subifdooringrel e indr §leoningdehofurswi n wal |
unit. Thus, by ane pair gf such nounting.-neans C, each curtain wall unit is
mounted to éﬁ%t§%§béﬁﬁ€ﬁ #+om one floor systemA. 25 _ Seen at

24_in FIG 41is a li%hg Eifﬁ%ﬁMy %&_Eﬁch curtain wall tnit lies just

-\/ abovg_the'levg; of the flooring 13. An L-shaped bracket 14 is
secured to the underside of the plinth 3 along its edge

10 éirected toward the room. The gap between the depending |
éortion l4a of the bracket and the'flocring 13 is filled with
a backup material and £inished by. caulking.

| With reference directed further to FIG. 4 each set

of mounting means C, by which each curtain wall unit is attached

15 to the flooxr system A as in FIG. 1, includes an L-shaped mount-
ing plate 15 bolted at 16 to the bottom flange iﬂg of the flooxr
beam 10. The iounting pLate 15 has a wel&ed-on end plate 17
to.which an upstanding support plafe 18 is screwed or'otherwise
fastened at 19.. The support élate 18 has its top edge engaged

20 in a recess 23 in a hook 22 férmed_;ntegral-with 2 bracket 20
which is fastened at 21 to one of the side frame members 1 of
eéch curtain wall unit. Thus, by one_pair of such mounting
ﬁeans C, each curtain wall unit is mounted to and_suséended
from one floor system A.

25 _  Seen aﬁ 24 iﬁ FIG. 4 is'# limi: stop which is

| affixed to each.siae 5rame member 1 just undeﬁ the Eotﬁom_eége _

182 of the support plate 18 after the engagement of the hcok



affi xed to each side franme nenber | just.under the.bottomecae 18a of the
support plate 18 after the engagenent of the hook 12. 22 onto the top
edge ot_ e support plate. As the sane inplies, the limt stop 24 -
functi to limt -the upward, di s- placenent of the side frame nmenber 1
refati o the floor system A and hence to prevent the disengagenent of

the _hook 5 22 fromthe support plate 18. Wiile FIG 4 shows one of the
cou§1|ngs Din some detail, FIG B'2etter illustrates the details of each
coupling. The pair of coupl i ngs D between every two vertically adjoining
curtain wall units are identical in construction and operation, 10 SO

that the description of one coupling applies to the other. The

represent ajj ve co Fl rlse fe nenber 30 affixed, to
t he botto?#f °z§’m? é{:f 5t 8hgt% r‘e(t%’al €‘h| t IX%aﬁa it e nenber 4%_
af fi xed thmiegoptiéam iexkep 24 ofuﬁdaouad%lwm CIA Qﬂ.‘:@a"’@ldv suni t.
femal e 15 nmber 30 conprises. a nounting base 31 in direct contact with
t he - bottorph‘armptnefrb&e &ide fhmeupmtbecr:uﬂ.t aslatiatd tonkthe siwbm pair of

ridges 32 depending therefromin parallel spaced relation to each other to
defi ne the‘?rYéJGFV\éeﬁn% Ranssy $o3Breveriditeg diRergraanant o4 the dirdkcont ai ni ng

the gurtajih\gi %Q su1é§¥% gQLgia ghe nmounti ng base 31 of the female

has “a palr 0 directed upwardly fromits opposite
. si des These 'si de rynp18FrRNdagRWs rbrfee%%séﬁé @&Jlohqedncws%%@nd i ngly

in the bottomwall 4a of the bottomframe nmenb . FartTer the nounting -
base 31 i Astedil,eliGo 3 lettert dhltstamtes the deta:.‘s of each coupling. &/
The pair of cbualings D between every two veFtically.adjoining
curtain wall units are identical in construction and operation,
10 so that the description of one coupling applies to the other.
: The repfesehtativé coupling D of FIG. 5 comgriSeé
a female member 30 affixed to the bottom frame meﬁbe:-é.of
one curtain wall unit, and a male member 40 affixed to_the top
frame member 2 of the underlying curtain wall unit. The femzle
15 ‘member 30-comprises a moﬁnting base 31 in direct contact with
the botitom frame member 4 of the upper curtain wall unit, and
a pair of ridges 32 éepending therefrom.in parallel spaced g;)
relation to each qther"to define therebetween a groove 33 |
extending in the vertical plane containing the curtain wall
20 assembly; The mounting base 31 of the female member has a
_paif of side rims Blildi:ected upwardly from its opposite sides.
These side rims are engaged in recesses 34 formed correspond- |
ingly in the bottom wall 45 of the bottom frame member 4.
Further the mounting base 31 is secured to the bottom f:ame
25 membher 4 as by cap screws 37 &hich are tareadedly”éngaced in
a backing 36 fastened tc “he inside surface of the bottom wall

4a of the bottom frame member as by ntersunk screws 35.



25 menber 4 as by cap screws 37 which are threadedly engaged in a
backing 36 fastened to the i nsi de surface .of the bottomwall 4a of the __
bdttom franme nenber as by countersunk screws 35. 13. The mal e nenber4Q
of the coupling D conprises a nounting base 41 attached directly to th o p
frame nenber 2 of the lower curtain wall unit, and an upstandi ng tongu
sl i dahlLy .~ engaged in the groove 33 in the femal e nenber 30. 5 The
nount i.ng base 41 of the male nenber 44 also has a pair of side rinms 4la
directed downwardly fromits opposite sides. The side rims 4la are engaged
in recesses 43 fornmed correspond- ingly in the top wall 2a of the top frane
.menber 2. Cap screws 46 pass through aligned holes in the nounting base 41
of the 10  male menpgl mﬂagea_mgmh&tm JeORn ¥ AR @l pt BSmb P dg aTe menber
-2 and are threadedly engaged in tapped holes in a backtg 45 which is

fast erreg.4 0 tritRinkRSEdSasdirflaeetathed ctimmetlygl to 2theatopy fremeat memherk 25Cr ews
44. Thus, in the pair of horizontal ly spaced_couplings 15 D bet ween
every two verad &hel Jovel untddncHRrthi ¥nifal PRANRR SPSHRESERTT EARFYR) 42ongues

42 of the mal & nenpbers_40 sl | dab] ngaged Lot o | n the
femal e menber ‘ggg?‘-’s??\%aeﬁa%gngf'égv%Egﬁ% g’?eggoﬁ?%i%gﬁqlengﬁeggdﬂ cal

pl ane of he 4y ALAc 1A bW AIObY, LiOhAY heRhefOLPlalagS nsak | utd T 20
-relative displacenent of the two curtain wall units in every direction in

.their own pl afiRkieburimposis i didectedslomwandlgnitonni relapposdtdi spdegenent out

of that plane. Preferably, and as shown, a pair of contact striPs
: k*;' The sice rims 4la are engaged in recesses 43 formed correspond-

ingly  in the top wall Zé of the top frame member 2. Cap screws
46 pass through aligﬁed holes in the mounting base 41 of the
10 male member 40 and in the top wall 2a of the top frame member
2 and are threadedly engagéd in tapped holes in a backing 45
.which is fastened to the inside surface of the top wall 2z as
by countersunk screws 44.
Thus, in the pair of horizontally spaced co;plings
1s D between every two vertically adjoining cu:tain.wall units,
the upstanding;tongues 42 of.the male members 40'aré slidably
engaged in the grooves 33 in ;pe female megbers_BO. Since
the grooves 33 are cohtaineﬁ.in the vertical plane of the
curtain wall assembly, the pair of couplings D allow thé
20 relative displacement of the two curtain wall units in ever;
direction in their own plane but positively ;est:ain ﬁhem fron
*relative displacement out éf ﬁhat plane.
Preferably, and as shown, a pai: of contact strips
47 of gopmetallic; wear resistant material a:e_embeddéd in the
2S tongue 42 of éach coupliag D on its opposite sides in order to
avoid the metal-to-metal contact cf the male and_female

menmbers 30 and 40. The contact strips 47 will serve to

e me smews s s v % e - = e ¢ n e e e 4 48 - eamwim s sl em s e Pt ¢ o



47 of nonnetallic, wear resistant material are enbedded in the 25
t ongue 42 of each coupling D on its opposite sides in order to aveid the

nmet al #4z0- net al contact of the male and femal e nenbers 30 and 40. The
~cont &¢ trips 47 wll serve to prevent the production of squeaks and
t he ing of the mating parts. A further feature of the present invention

regides in a stringcourse 50 shown also in FIG 5, nounted between 5
every ‘two vertically adjoining ct&tain wall units so as to seal the joint
t herebet ween. The stringcourse 50 is supported exteriorly of the couplings

D by the follow ng neans. -- A pair of retainer strips 52 are secured to
the bottom frane nenber 4 of the upper curtain wall unit and to 10 t he
top franme_nenber .2 ower, curtain wa countersupk screws 53

2 of _the | oy . Ll units.b supk_
Via heat PERYEPE: 3 FrESHRELTS S SHSRE 180T IR SPAFFIG 97 dAPEsTHT%he
stringcoykses>0 conprises an inner vertical wall 54, an outer vertic |
55, a sl Oping top 56 serving as.a wash, and a horizontal bottom 57. Extend-
15 i ng upwar dlay fimrgpbed féxtumep of6the herdsendr inméhtioh clestilies -
stringcourse SO has its top edge engaged in a recess 4b in the bottom frame
menber 4 1i8f 3t REFIRGRACTES, ng'rls%‘! %Pt iR B % PesPPPRFRA Ke4WERR strip 58

and. i s fugther _hel i t t t i er by
cogsnters%rc{ﬁ_ c%o\(/avs é:q'%%&% Qd:{ﬁ?%ﬁl% ngg&%ﬁ‘%}&o%hée S r%g'?:ourse al so
extends deunvwasdljoiay @Rdrebecwnin.onrhd §eriircRugagesh ids aubpeeesazb in the

top frame nenber 2 of the lower curtain wall unit via a resilient sealing
strip 60extepborty mf fthe goupldngsd® bpwhirell foXlowinghmeans.

- A pair of retainer strips 52 are secured to the ~

bottom frame member 4 of ﬁ@g upper_curﬁain wall unit and to

10 the top frame member 2 of the lower curtain wall units by .
countersunk screws 53 via heat insuratable connectors 51 and
heat insulating plates 77. The stringcourse 50 comprises an .
inner vertical wall 54, an outer vertical wall 55, a sloping
top 56 serving as a Qash, and a herizontal bottom 57. .Extend-

1s ing upwardly beyond the top S6, the inner wall 54 of the
stringcodrse SO0 has its top edge engaged in a recess 4b in the
bottom frame member 4 of the upper ¢ﬁ:tain wall unit via a
resilient sealing strip 58 and is further held fast with
respect to the bottom frame member by countersunk screws S9S.

20 The inner wall 54 of the sﬁringcourse also e;tends aownwardly
beyond the bottom 57 to be engageé in a recess 2b in the top
frame member 2 of the lower curtain wall unit via 2 resilient
sealing Strip 60. A mounting f£in 61 extends upwardly from the
middle of the slopiné'tOQ 56'of'the.st:ingcourse. A rim of

25 this mounting £in, bent outwardly from its top, is fitited in
2 groove 52a defined in the retainer strip 52 on the bottom

frame member 4 of the upper curtain wall unit. The outer wall -



m ddl e of the sloping tap 56 of the stringcourse. A rimof 25 this
mounting fin; bent outwardly fromits top, is fitted in a groove 52

défined in the retainer strip.52 on the bottom frame nenber 4 of /t e~upper
curtain wall unit. The outer wall 15. 55 of the stringcourse fds
downwar dl y beyond the bottom 57 and carries along its bottom edge a sealing
strip 62-which butts on the outer surface 52b of the retainer strip 52 on
the top frame nmenber 2 of the lower G&ftain wall unit. 5 As
is clear fromthe foregoing, the stringcourse 50 is rigidly fastened to the
bottom frame nenber 4 of the upper curtain wall unit on the one hand and,
on the other, is engaged with the top frane nenber 2 of the |lower curtain
wal | unit forsshdﬁﬂaaeeQEf&ngdbdrbe pkoaeinicowhva el Aeyondl tha@ssedtty 5710
It wll e ‘appreci ated that the stringcourse SQ effectively rainproofs the
seam b en MmﬁrmsVelqnq:wuﬁybem‘-m rf4gg eusealingwvsitrinnf2 swhiiahhout t he

~likelihood of_ bein troyed by the possi rel ative displac nt f the
curtain wal l !Uh‘s:ts % 5 ‘%; ft i® éﬁ:?ﬁ?tséﬁ qft%legPﬁr’ésta’é\et'hSU T‘Ppi#m
incidentally, ey rﬁ.g;eo{wt,ggf MBly =i REW! Bletdd0 BLEE J Aba 150 yRgcked in the space
bounded by the "bottom frane nenber 4 and top frame nenber 2 of every two
vertically adjoining castis rcleall fumt&arﬂirbyouﬂ@, Sitd BgedngSRurEe 30

t herebetween. The thermal insulating material 80 functions to enhance the

room t enper atif eigddly f%%)?ﬂﬂfﬁﬂ t@apb%1 PeksproEraRe RApRes r4 R8l Fheswmres y .
Each curtain wall_.unit ] cgltlgnal furni shed wit ace panel 81 of

t hé& yral |nsuliﬁﬁﬁﬁjnn§?é & d'Bﬁb?zye #3080 3 U JBeE,

engaged with the top frame nember 2 of the lower curtain wall

unit for displacement in the plane of the curtain wall assembly.
10 It will be appreciated that the stringcourse 50 effectively
rainproofs the seam between every two vertically adjoining
curtain wall units without the likelihood of being destroyed
by the possible relative displacement of the curtain wall units.
The anenulon further £features, althougn ne:haps
15 incidentally, a mass of thermal insulating material 80 packed
in the space bounded by the bottom frame member 4 and top
frame member 2 of every two vertically ad oinlng curtain wall
units and by the s»rzngcourse 50 therebetween. The 5hernal
znsulabing materlal 80 functions to enhance the room temperaturs
20 ‘control capability of the curtain wall assembly.
- Each curtain wall unit is additionally furnished
with a face panel 81 of thermal insulating matarial anéd double
" glazing 82, both shown in FIGS. 4 and 5. |
| The present inQention has been described hereinbeifore
25 as applied to the curtain wall assembly ecuipped for rocm |
| temperature control. The curtain wall assembly makes use of

the passageways in the frame members ané plinths of the curtain



gl azing 82, both shown in FIGS. 4 and S. The present invention has been
descri bed herei nbefore 25 as applied to the curtain wall -assenbly

equi for foon1tenperature control. The curtain wall assenbly nakes use *
of t fassageways in the franme nembers and plinths of the curtain 10 .
wal | Its for the circulation of the heat transfer nmedium and conditioned
air. This rfekes it possible to reduce the amount O piping in the floor
systens to a mninmum As an additionalidadvantage the installation of the
tenperature control system5 Is essentially concurrent with the

assenbl age and nmounting of the standardized curtain wall units. The
principles of the invention do, however, find application to curtain wall

assenbl i es havaly a8itenpef ahy eicenlatiohUsEt tion hddtGer@nsEbysheai@s &
exanpl e of such 10 curtain wall assenbly constructed in accordance with
the inventi oncoAdébipaed suir of Ttiss mekgar dtvpessitie melduceevieal am

this alternative enbodinent is equivalent to the FIGS. 1 through;

enbodi ment ex@epPleﬁgth% %Hﬁxﬁﬁﬂ?rbﬁY?ﬁémflE?daﬁ5§§§§@hay§slﬁntﬁ§d+
nmenbers 1, 2 and._4, and n.th I __B‘_;I'h
the FIG 6 enﬁ‘ga?‘ﬁjéﬁ?eaﬁé% atjﬂgtﬁ‘g gf t% etc\?él(g é‘?\%y%oﬂg?n
frame neyiber ;4 aDdehoPa{ %d&fﬁ&%&»@w@hexﬁéyaswearg@ aakl ¥oadLoh

curtain wall units, and tﬁi stringcourse 50 sealing the seamthereb ?ween
agai nst 20  thehethnd&psifud afuwalier wallhenteast ructional details of the

couplings D and stringcourse 50, .and the manners of their i

The principles of the invention do, however, find (_)
application to curtain wall assemblies having no temperature
control function. FIG. 6 illustrates an example of such

10 curtain Qéll assembly constructed in accordance with the
inveﬂtion. A comparison of this figure with FIG. 4 will.
reveal ﬁhat this alternative embodiment is.equivalent to the
FIGS. 1 through 5 embodiment except.for the absence of the
fluld paasageways in the frame members 1, 2 and 4 and plinkhs

15 3 of the curtain wall unlts B.

Ihus_the FIG. 6 embodiment also has the péir of
couplinés_g between the bottom frame member.é and top frame \;J
member 2 of every tﬁo vertically adjoining cﬁrtain wall units,
and the stringcourse 50 sealing the seam therebetween against

20 the intrusion of water. The constructional details of the
couplings D and strlngccurae SO, and the manners of their -
mounting to the pertinent parts of the curtain wall units,
éan be exactly as set forth above inlconnectiOn with the
preceding embodiment. It will also be seen that eachlcu:tai

25 wall unit has its side frame members 1l engaged with one flcor

~ system A via the mounting means C constructed as in the

.préceding embodiment.



mounting to the pertinent parts of the curtain wall units, can be exactly
as set forth above in connection with the precedi ng enbodi nent. It .
al so be seen that each curtain 25 wal |l unit has its side frane
1 engaged wi tth one floor system A via the nounting neans C constructed
in the precegdjng enbodi nent. 17.. In'the application of the inventive
principles tojcurtain wall assenblies havingno tenperature control
function, the pair of couplings D need not?be nounted between the top and
bottom frame menbers of the adjacent curtain wall units as 5 in the

FIG 6 enmbodinent. FIGS. 7 and 8 show an additional enbodi nent wherein the
pair of couplings D are nounted between the opposed ends of the pairs of
side frame menbers of evemmn the upplicstion arf dhel Agvedtive npmldipllist o AS
in the f#regoi ng enbodi nents each coupling D 10 conprises a fenale
nenber30 havi ngcurkaigniwaldf assggbiies hrpaglineg tempere herapeontned Kases3on,
and a mal e nenber, 40 havi t he_tongu 42(§req;29 on the npunting hase 41.
The mounting bas®SPHF Ofe SPERAFBY GBI De PARBERA P]WEY £ (PP

bl .ock 39 which i and lll%g.f‘é&thn %@%gegeﬁge%g .eop Qé‘ﬁo 'Qaiﬁlg.?:eﬁtza%gr?%%n Q& &OF.xrx]‘.tng as

side franme menbers e upper curtain vwa ained i
position by screyws «fs rriie sMeBbiderese ref 7 Raasl snoRderad) didnat

screwed at 46 to a fill block 49 which is closely engaged in the top end of
one of the side émznbimmribeheriiof théepdimerf cundpdiingsab| ateinodh il between
ret ai ned. 20 in position by screws 48. The tongue 42 of the male nenber
. Q_; : the opposed ends of the pairs of side frame members of every

two vertically adjoining curtain wall units.
As in the foregoing embodiments each coupling D
10 comprises a female member 30 having the pair of ridges 32
depending from the mounting base 31, and a male member 40
- having the tongue 42 erected on the mounting base 41. The
mounting base 31 of the female member 30 is screwed at 37 to
a fill block 39 which is closely engaged in the bottom end of
15 one of the side frame members 1 of the upper curtain wall unit
B and retained in position by screws 38. The mounting base 41
A ) of the male member 40 is screwed at 46 to a fill block 49
which is closely engaged.in the top end cf one of the side
frame members 1 of the lower curtain wall unit B and retained
20 in position by screws 48. The tongue 42 of the male member
40 is slidably engaged in the groove in the female member 30
via the pair of contact strips 47, The other details of
constructién are considered self-evident from the description
of the previous embodiments.
25 It is understood that the invention is not to be
limited by the exact details of the embodiments disclosad

herein. For instance, although each coupling D has its female



40 is slidably engaged in the groove in the female nmenber 30 via the pair
of "cofitact strips 47, The other details of construction are consi dered
selfg§uggent from the description .of the previous enbodi nents. 25

It i der'stood that the invention is not to be linited bv the exact
details of:the enbodi ments discl osed herein. For instance, although each
coupling D Has its femal e menber 30 goupled to an upper curtain wall
unit, and its male nmenber 40 to a lower®urtain wall unit, in the
illustrated enbodiments, it is also possible that the femal e menber be
coupled to a lower curtain wall unit, and the nmale nenber to 5 an upper
curtain wall unit. Additional nodifications or alterations of the

i nvention wi || memaelr | 30 cxmpledo tonenskppérdountaire valll wniheusndepes tnaig
fromthe scope of the invention. -19 - CLAIMS: - 1. A unit type~gurtain
wal | assenbly nemPeR 40 HUrdallioMproFustahy rafty attidur d& fhfal blws ?:%té’ﬂ"aj

paced apart  CBRRTEHINERA MR “aAyPuESBeLb g St A, Talpde bt °e3.t ﬁ' K
wal | units, eaEQu%P%’J;'H‘% %We@gcﬁrﬁzﬁgﬁ f(F’m%ft %%CQEQ ﬁQéE':’i&ﬁ%e &

upper and Iomer C in wall units an e nenber attac

of the ugper agf ho¥EF SurdaAin)waall udbtl S, Addeefeml acaerhestdshs vng a
groove extending in a vertical plane containing the curtain wall assenbly,

the nal e menbealbewatipns of the invention will readily occur to one skilled

in the art without departing from the scope of the invention. {;}



10 a tongue slidably .engaged in the groove in the fenmal e nenber, where y

-the vertically adjoining curtain wall units are aceab}
ttheir -own pl ane while being restrained fromrel Hmmmwm”mm"t out fAcasS
the plaos, and a stringcourse sealingly nounted between evesy * '
vertically adjoining curtain wall units angqgd sposed exteriorly 15 of t he
couplings for rainproofing e seam between the curtain wall units, wherein
the mal e and fenmal e nenbers of each coupling are both nade of netal, and
wherein the mal e and feral e menbers of each coupling make sliding
engagenent. wi t BLAHBk- ot her through non-netal lic contact neans, the
non-netallic contact neans conprising a pair of contact 20 nenbers
enbedded in the tongue of the mal e nmenber on both sides thereof, wherein

h |1 bo d f d f
b e SR A A AR T e
de f
o e e TEThes i) AL L0 L e MO AL B

fluid passagewgypiexhenyi @ghbmtmynédéaéd 5&&9&@5&5914@9 beMIBERIaRy 1R Si de
frame nenbers of each colum of curtain wall units are joined end to end

via hollow f | exéddiearynbejcinty asrtiaini mdler gaeey rdaeht@ubbindg hav ithgpaFeagrinay s -

t herein, and wherein the couplings are nounted - 20 - between the
opposed top andenpertatbathathbo reitber of ofhet hppeadand Abwer curttednnealdl bnigri ts.
2. _ The unit type curtain wall- assenbly of claim1 further conprises a

mass of ther maBNd @stRle Merperedtdarkad £ | hedotheraofs she airpetiead dlawpr Furtaisyer y

two vertically aﬂj oi ni ng curtal n wal | un| and by the stringcaqurse
t her ebet ween. ~ $2LL Uiy Hia TeTAE CTRMPET r‘i’e Hnga%%%w%?enﬂ 12 yerbical

wher ein each plane containing the curtain wall assembly, the male member having

10  a tongue slidably engaged in the groove in the female member, whereby
the vertically adjoining curtain wall units are relatively displaceable
im their own plane_uhile beingtrestrained from relative displacement
out oF.the slaas, and a stringcourse sealingly mounted between every
two veftically adjoining curtain wall units and disposed exteriorly

15 of the couplings for rainp;oofing ihe seam between the curtain wall
units, wherein the male and female members of each coupling aré both

NS made of metal, énd wherein the male and female members of each coupling

make sliding engagemént with each-ofhe; through non-metailic contact |
means, the non-metallic contact'meéns comprising a péir of contact

20 members embedded in the tongue of the male member on both sides ther=zof,
wherein each curtain wall unit comprises top, bottom, and pair of
side frame members joinmed into a rectangular shape, and a plinth extending
between the side frame members and located intermediate the top and
bottom frame members, each of the frame membérs and the plinth defining

25 at least one fluid passageway extending longitudinally therethroggh;
wherein the side frame members of each columﬁ of curtain uall_units.are
joined end to end via hollow flexible members so as to intercommunicate

the fluid passageways therein, and wherein the couplings are mounted



hol | ow fl exd |l ows fitted over and clérrped onto the
opposed ends of the side frame nenbers. 10 4, The unit type curtain

wal | y.errbl Ill II g claimwherein each curtain wall unit
‘conpAi \ ﬂm mmmuwm r of side frgme nenbers joined into a
recta r shap&, 'and' wifer &i n the coupTi9igs are mounted therebetween the
top an ottom franme nenbers of the adjoining curtain wall units. 15 5.

The unit type curtain wall assenbly of any preceding clai mwherein each

curtain wall ﬂ.lnetenc bhgtiea! W Mhmaanﬂatnmemﬁs bragm Q@j&ﬁ%&li oi ned

into a rectangular s ape and erein the couplings are nounted ween t he
opposed ends cQftdiReustiidenfftsane menbers of the curtain wall units. 20 6.

A unit type curtain wall assenbly having a plurality of standardized
curtain wal |l 2uni tThe asmidyeeei curteis wahtl asskubhysef ichein pfuntbre momprises{ si ng
a plurality of horizontally spaced apart couplings between any two 3
vertically adjossi af tharvadli nn:w;,ptmmln@@nal filPad inemshacuptyndgdhavi ng a
femal e nenber attached to either of the upper and lower curtain wall units
and a maPe meNBBr tue tRERERPULY a(dld%l‘b‘tnﬁe?”réf‘”i wallipéts 2RE PolRe SEEINSPYFSRal |
units, the f%g‘a e§zjﬁgerrber defining a groove extending in a vertical plane
cont ai ning 5“&° frtain wal | assenbly, the nale menber having a tongue

siidably engaged i (1e QA0S datn! @1fa§sgpmdﬂsm%mhsfeéowh%egnve%rcw cally

adj oi ni ng curtain Wa ts are relati i Splaceabl e in therr own pla
whi I e being rgsidArisdnls qmnas@ﬁ 3ki ¥ gelicip! amamueeusnco&lédasdmn%aebne\Aherem-

the male and femal e nenbers of each coupling 10 are both nade of netal \J/
and wherein topeodEdl endsner fteiabd iRleNBrEMI flembers.
10 4. The unit type curtain wall assembly of any preceding claim wherein
| each curtain wall unit compfises top, bottom ang pair of side frame
members joined into a rectangular shape, and wherein the couplings
are mounted therebetmeen.the top and bottom frame members of the adjoiniﬁg'
curtain wall units.
19 5. The unit tyﬁe curtain wall assembly of any preceding claim wherein
each curtéin wall unit comprises top, bottom and two side frame members
Joined intd é rectangular shape, and wherein the couplings are mounted
between the opposed ends of the side Fr;me members of the curtaip -Q;}
wall units.
20 6. A unit type curtaln wall assembly hau1ng a plurality of
standardized curtaln wall units arrayed in rows and columns, the
impraovement comprLSLng a plurality of horizontally spaced apart couplings

between any two vertically adjoining curtain wall units,



e

of each coupling make sliding engagenent wi th each other throug
Qi

-nhonnetal lic contact neans, the nonnetallic co ,El’ Ising a. p
-7 ®f. contact nmenbers enbedded in the tongue of m’m n both .-‘-:

t hereof, wherein each curtain wall unit conprises tdp, ®155 bottom and pair
of side frame nmenbers joined into a rectagngul ar shape, and a plinth
extendi ng between the side franme nenbers and | ocated internediate the top
and bottom f PManme nenbers, each of the frame nenbers and the plinth defining
at least one fluid passageway extending |ongitudinally therethrough,
wherei n the siegeh foogpkingedng pferslehmemdenmttaches te @ithgmofeite units are

- joined end to end via hollow flexible nenbers so as to 'qﬁﬁ%connunicate t he

i
fluid passageWR§¥ PRErIGURT CYRERIhERY HN1iFe30D FplidisgTemies At bet ween

the opposed tqg i, B0kt 8 dheaRelPaRPl Sued” cdrtS1A Uadl Unlls © thi Feha !

member defining a groove extending in a vertical plane containing
5 the curtain wall assembly, fhe male member having a tongue slidably
engaged in the groove in the female member, whereby the vertically
adjoining curtain wall units are relatively displaceable in their
= own plane while being restrained from relative displacement out
of the plane, wherein the male and female members of each coupling
10 are both made of metal, and whefein the male and female members
cf each coupling make sliding engagement with each other through
nonmetaliic cantact means, the nonmetallic contactlmeans comprising
a pair of contact members embedded in the tongue of the male member
in both sides thereof, wherein each curtain wall unit comprises top,
15 bottom, and pair of side frame members joined into a rectangular
shape, and a plinth extending between the side frame members and located
intermediate the top and bottom Frame.members,'each of the frame
\,) members and the plinth defining at least one Fluid_péssageway extendiﬁg
- longitudinally therethrough, wherein thé side frame mehbers of each column
20 of curtein wall units are joined énd to end via hollow flexible members
so as to intercommunicate the fluid passageways therein, and wherein the
couplings are.mounted between the opposed.top and bqttom frame members

of the adjoining curtain wall units. .




