2141761 UNIT CURTAIN WALL The present invention relates to a unit curtain
-wal |. conposed of ‘a plurality of curtain wall units 5 arranged in :
¢heckerboard pattern, and nore particutarly a joint structure for an. : ;L\
adj acent pair of vertically opposed curtain wall urits of 2phdh] g curtai 4
wall. In a prior unit curtain wall, each curtain wall unit I's connected at
Its vertically-spaced horizontal 10 edges to a pair of horizontal building

skel eton frame memhers. The curtain wall unit thus connected tends to
beconme inwardly curved in its mddl e betkeen the building skeleton frane
menbers when wi nd pressure acts on the'unit curtain wall. Such drawback has
15 substantially elimnated i nUNMABt RERTRENOWALRit curtain wall in which
each curtain wall unit is hung on a single building skeleton frame nenber
by neans of a pair of fasteners nmounted on the building skeleton frame
member and connected r espechiugly.! 9,00REFON! ALY Y20 BPAC o erd L eal; pdges

of the curtain wall unit at*réspective rntéerne € portions ther Thi s

uni t curtain wal 'wagqn%ws&'banahaa BQ\&@&Q&?‘“QEhéﬁr@i?@QVé‘ﬁ age; S nce the
opposite horizontal edges of the curtain wall unit are unstable in position

.and 25 hence tsenarirandeddiiapkaeekerBoardi pactesn, Nafdbhotd pdret ididarly tain
wall, a fluid-tight sealing between an adjacent. pair of vertically opposed
gurtain wall. uni s joint structure for an adjacent pair of vertically
opposed curtain wall units of such unit curtain wall.
< In a prior unit_curtain:wall, each curtain wall
‘unit is connected at its vértically spaced horizontal
- 10 edges tb'a pair of horizontal building skeleton frame
members. The curtain.wail unit thus connected ﬁends to
become inwardly curved in its ﬁiddle between the
building'skeleton frame members when'wind'pressure acts
" on the unit curtain ﬁ&ll; Such drawback has
15 substantially eliminaﬁed'in another prior.unit curtain
wall in ﬁhiéh ééch_curtain wall unit is hung on a
single'building skeleton frame member by means of a
.pair of fasténe:s'mouhted'bn the building skeleton

frame member and.connected respectively to horizontally

20 spaced vertical edges of the curtgin wall unit at
respective iﬁtefmediate portions-the:eof. "This unit
curtain wall construction has however another
disadvantage. Since the_opposite_horizontal edges of
the curtain wall unit are unstable in position and

25 hence‘tend_td be displaced in a direction normal to the
unit curtain wall, a fluid-tight sealing between an

adjacent pair of vertically opposed curtain wall units



-2- is difficult to achieve, and assenbling the vertically adjacent two’
Etain wall units becomes tedious and time consuming. It is believed.

& ibl e by nmeans of the present 5 invention to provide a unit curtaLn-maIl;i
[ ich curtain wall units are rigid against bendi ng when subjected to

wi nd pressure, have respective opposite horizontal edges held stable in
position, have a fluid-tight sealing between each pair of vertitcally 10

adj acent curtain wall units, and are easy_to join together. According to

the present invention, there is provided a unit curtain wall conprising:
(a) a plurality jof Ja¢Eiduie"ebl abRibye$a8Rd lassORN1 DY atﬂ@'&ef%ica%}

hori zontal | y spaced vertical edges; (b) a pair of fas?eners adapt e %o be
mount ed on a buidddiatentr 2% 20dta@ANKELEduntEPebeiynty todSaus awdti cal

edges of a respective one of said curtain wall units for supporting the

| atter on said kimedicogsfimdng;,. 20 (c) an auxiliary support adapted
to be mounted on the building frame and connected to a l-ower one of -
vertically adjacent |od¢ dddPakieeegerootibkaidiy masnofofadjihecamnesamttain
wal | units; (d) ,a projection dispQsed on,one of said -yertically adjacent
ot | zont & - c8gedRVRRBIGPNER REPYIGRT &1 SBHECCHELAMS Hbb 1R Rt i ning o | *

pair of position.nd,949¢3:3*L82¢L "9 8 PEL PR L8k iNat bending when

subjected to wind pressure, have respective-opposite

horizqntal edges held stable in position, have a Q;J
fluid-tight sealing between each pair of vertically
10  adjacent curtain wall units, and are'easy.to_join
together. '
| Acéordipg to the present invention; there is
providéd a unit curtain'wall'comprising:
(a) a piurality of curtain wall units each
15 having a pait of horizontally_spaced vertical edges;
(b) a pair of fasteners adapted to be mounted on
a building frame and connected réspectively to said
vertical édges of a respecti?e_one of Said curtain wall .A,)
units for supporting the latter on said building frame;
20 (c) an auxiliary support.adapted_to be ﬁounted
on the building frame and'cbnnected go a lower one of : -
veftically adjacent ldngitudinal edges of each pair: of
adjacent curtain wall units; | |
(d) a projection disposed on one of said
25 ve:ticélly adjécent horizontal edges, the pther
horizontal edge having a portion definihg_a pair of

positioning edges extending substantially



--3 - 'l ongi t udi nal Iy of ‘sai d hori zont al edges and receptive of said

- projection; and (e) .an el astic sealing strip disposed on and al ong one % .
Said horizontal 'edges, on the exterior side of said projection, the ot@&
hori zont al edge having a groove receptive,of said sealing strip; said

~adj acent pair of curtain wall units havi nﬁ Tespectively a pair of

vertically agag c}anPfdJ 8Pl ﬁ&@g&ﬁ@%@gg a%a% BELTb Loty RAbTeion;

interior and e s connec r| zont arm
bracket ber ng.,osecured to an upper wall of sai d |nt erior part 10 of the
| ower one of said pair of vertically adjacent horizontal franme nenbers, a

vertical armof the bhaaketidesdldngastitie dikposkdl a5 andedlohy oneadts safd a bol t
ext endi ng t hrough an oblong hole in the vertical armand through a hole in

t he fast enerhodikentall edygshaire tiexteebeliing $igrgeft wedid ipmafdopiod, $bé dthert eri or
part of said | ower horizontal frame nenber. 15 - The invention wll
be descr$ bedhdsyizoptaloedasxbaniine avorhoveeresepiibes 06 said sradénpaiiyiaig dr awi ngs,
wherein:- Figure 1 is a fragnmentary front elevational view of a unit
curtain wal | enbotRidngfierentPase®f FyRFait iught LPilbinhé‘“Z"q §E%P9FFh‘gerh‘ént ary

v | k Fi
31 s an enl ob GE o B B ARG FPaH - BE et Terestresti orckiptig n O

gall, the vigwaabog Qgt&lbpla@j é&@ygéyésref caheRACEILnER] o Rrivbtdical Iy

opposed curtain wa uni'ts ure an.enl arged cfoss-sectional view of
anot her porthQN o85S br@éketthseltfhal dectibéd &bna%FbemHungfasélasmeﬂer Pa& Figure

5 is a fragnentary front elevational view of the unit curtain wal
JQVLUSt rata ngoflthenldmﬂeronenof said palr of vertlcally adjacent horizontal frame
members, a vertlcal arm of the bracket belng secured to a fastener
by means of a bolt extending thrOUQh an oblong hole in the vertlcal
arm and thfeugh a hole in the tastener, the oblong'hoie extending longitud-
: inally of said interior pert of eeid.ldwer horizontai frame member.
15 . The lnventlon ulll be described by may of example with reference
to the accompanylng drawlngs, whereln.
Flgure 1 is a Fragmentary front eleuatlonal view oF a unit curtaln
_ wall embodylng the present 1nventlon;
| Flgure 2 is a Fragmentary vertlcal cross-sectlonal view taken
20 along line II-II oF_Flg. 13
5 o ?igure 3 is an enlarged.ctoss-eectional view of a poftian of -’
| _thefunit curtain wall; the Qiew snewing a.joint structure of an adjacent
pair of vertitally epposed curtain wall units; B
Figure 4 is an enlarged cross-sectional view of anotner portion
25 of the unit curtain wall naving a fastener; and
Figure 5 is a Fragmentery front eleuational view of the unit

curtain wall, illustrating the mannmer in



-4- which an adjacent pair of vertically opposed curtain wall units is -
joisred. Throughout the specification, the terms "inner", "outer, L _
Ti‘iﬁﬁﬂly", and "outwardly" are used with reference to the gednetsic center PR
of uilding to which a unit curtain wall is to be attached. As shown in '
Figure 1, a unit curtain wall 10 is conposed of a plurality of curtain wall
units 11 arranged in a checkerboard pattern to cover an exterior 10 side
of a building. Each of the curtain maLI4uQits 11 conprises,a pair of
vertical frame nenbers 12, 12, a mullion 13, an upper horizontal frane

(rane monber 17 "ihgsa% AajateRLIBAI2 e  bggeeih ity Sfboded MBI (0

frame nenber 17. These fra - 1 er conn
provi de six rect #agal anitsaass jeindafferent sizes in which two lights 18, a
fi xed doubl e-gl azed panel 19, a pivotabl e doubl e-glazed panel 20, and two

gl ass- and-t her mal i nsul *hooughepesthe iﬁiéﬁtfﬁﬁ*rﬁﬁgnf§%mThﬁ ur t,ai n
wall units 11 are 20 connected to and hung on builaing skel et on T &g

menbers 22 by a plukterit }iowafdiy®tpeand 2Soutwdyd Dt drfe agdd ofithhe parts
22, 23 being shown_in Figure 2. The building skeleton frame menber 22 is a
steel |-beam 5Th€ef¢-8§?§ﬁ€rt23thﬁcgmt§1¢ i fenten 0 rmrbuildiarg X6 25 i

mount ed on the |-bheam 22, apd.a_second st ener nenber 25 unted on the
first fastener ngﬁﬁgg] §4u3hg. Fﬂfg‘?f‘bc‘ﬁ | 35 eﬁ’@;-a‘b%a%’f%a‘%?‘ﬁoa hook- shaped

.bracket ?6 As shown in Figure 1, a unit curtain wall 10 is
compqsed of_a'plurality of curﬁain wall units 11 | i;)
arranged in.é qheckerboard pattern to cover an exterior

10 side of a_Buildihg. Eéch of the curtain wall.units 11
'éomprisés a pair of vertical fra@é members 12, 12, a
mullion l3;lan upper horizonta; frame.member 14, a
transom 15, an intermediate transom 16, and a lower
horizontal frame member 17. These ffame_members 12 -

15 17 are interconnected to provide six rectangular frames
of différent sizes in which two lights 18, a fixed
doub;e-glazed panei.l9; a pivotablé double-glazed panel
20, and two glass-énd-thermal inéuiator composite *~)
pane;s 21 are mounted. The curtain_wall'units 11 are

20 connegted to and hung on building skeleton frame
members 22 by a plur;lity of faStener§_23,:only one of . *
each of the parts 22, 23 being shown in Figure 2. The
build;ng skeleton frame member 22 is a stéel I-beam.
The fastener é3 includes'a firét fastener_member 24

25 mounted on the I-beam 22, and.a secbnd fastener member
25 mounted on the first fasténer member 24 and

interlockingly engageable with a hook-shaped bracket 26



secured to each of the vertical frame nenbers 12 at an internediate portion
'thereof« A’ cei ling panel 27 is supported at its outer edge on the upper
"Qorizontal frame' member 14. A floor 5 .panel 28 is supported on the upper
fTange of the I-beam 22 with a suitable flooring material 29 interposed

t her ebet ween, there being defined a room 30 between the panels 27, 28. A
transverse franme nenber 31 extends between the vertical frame nenbers 12
bel ow the 10 internediate transom 16 (Figure 1) and is connected to the
vertical frame nenbers 12, the conposi teSpanel 21 being di sposed agai nst
anexterior surface of the transverse.frame nenber 31. Each pair of
vertical |y adj acéecuged: &4oneagh| ofinthe vertigahaframganembgrs o2 gdp@ned
ones of the upper, and | quer horlzontal fra menbers 14, 17. Each curtain

wal | unit 11 has 12%eEPeRiats, PREEAABI FRSF®°Ehe height of one buil ding

floor. The vertical fra h curtai

respectively supported g‘;\ fré Fﬁ?e?ﬁﬁaﬁaﬁzcb%rf‘ll%ﬂ%r#ﬁ% ’e%% %@t%ans of

two of the faste N, n [ fygame ifﬁ¥33

the curtain waII@@' 1%B%u 8939 %P@B %gng %ﬁ%ﬁ%ﬁ%ﬁgkr%ﬁ% 22 |s
substantial ly g pr?\éﬂatledsf &Q%b@b&gtéa“@hdkﬂecﬂﬁyéﬂ fladdé ot dHe Wdam

subjected to wn ressure. An L-shaped bracket 32 is attached
t,0 the upper- horlzzomah far su&tabﬂréefl&érbmgtfa&teniellm mtkerpdsadie | atter

and has a positioning projection such, for . ~
therebetween, there being defined a room 30 between the -

K;; ' panels 27, 28. A transverse frame member 31 extends
between the Vertical frame members 12 below the

10 intermediate transom'is (Figure 1) and is connected.to
the vérti§a1'frame-meﬁbers 12, the composite panel 21
beihq disposed against angexterior surface of . the
transvefée frame member 31. Each'éair of vertically
.adjacent curtain wall units 11, 11 has a pair of

15 'opposed ones_of'the.upper and lower horizontal frame
mémbers 14, 17. Each curtain wall unit 11 has a hbight
corresponding to the height_of one building flobr, The
vertical frame members 12 of each curtain wall unit 11

“ ' are respectively supported at the intermediate portions

20 thereof by meéné,of two of the fasteners 23 mounted: on
the building skeieton frame member.zz,”the curtain wéll
unit 11 hung on the building-skeleton frame member 22
is substantially prevented from being inwardly curved
in its middle when subjected to wind pressure.

25  an L-shaped bracket 32 is attached to the upper

| horizontal frame mémber 14 on the interior side of the

latter and has a positioning projection such, for



-6- exanple, as a pin 33 projecting toward the | ower horizontal -frane

merder 17 of an adjacent one of the curtain wall unit 11. The bracket 32 is:
‘conr@cted by a fastener 34 to one end of an auxiliary- support’ bar 35 5 '
whi ch is connected at the other end thereof to the |lower flange of the

| -beam 22.. Wth this construction, the unit curtain wall 11 is prevented
from being displaced at its upper end in a direction perpendicutar to the
plane of the unit curtain wall 10. A gegling 10 strip 36 is disposed on the
upper horizontal frame nenber 14 on the exterior side thereof and extends

| ongi tudinal l'y LAROUL S e Pianghh seh jeRe iHBPebwRPA! R8T 8bwéEame nmenber
14. The sealingQ%{ripQ%GQSr%]g%?sanFoEgEPoﬁg?tudrnal groovew37'in t he

| ower” 15  hori zoidrell zdntaile framee mekbee! 17hefadhaa@ibcéntt 8ha @&l thenit 11.
. The | ower horizontal frame nenber 17 has attached hereto an L-shaped
bracket 38 havi rurtdinl evadd fumitr &dei vithg bhackeh BReiposohnected Ppyna33 on
t he upper horizontal franme nenber 14.. 20 . A length L1 of engagenent
bet ween the pin f3Stanen B4 racket €88 pf ranguKidiaryesppperbnbat 3%he pin

33 which projects ,intg and throu%h t he ppening;BQé i s greﬁter than a length _
L2 of engagefent"tiShndén coRBessER. akafBe BEhekcendctifterhetetBfd fastener *

reber 2522 (@ R Aledd B3R Seokia 13 "ORKEREREY BLASKELER, T
the unit curtain wall 11 is p:eyented f:om being
displaced at its gpper end in a direction perpendicular
to the plane of the unit curtain wall 10. A sealing

10 strip 36 is.disposed on the upper horizdnﬁai frame
member 14 on the_extefior_sidé-thereof and extends
1ongitudinally-thrpughéut the length.of the upper
horizontal frame member 14. The sealing strip 36

érojects inté_a longitudinal groove 37 in the lower
15 horizontal frame member 17 of the adjacent curtain wall
unit 11. The lower horizontal frame meﬁber 17 has
attached hereto an L-sbaped'bracket 38 héving a hole 39
forireceiving.therein the positioning pin 33 on the *—?
upper horizontal frame member 14. _

20 i A length L1 of engagement between the pin 33 and
the bracket 38 (a length of the portion of the pin 33
which projects into.and.through the opening 39) is
greater than a length L2 of engagement between the
hook-shaped bracket 26 and.the second faStener.member

25 25 (a depth of a recess 26a in the hook-shaped bracket
26). The length L2 is greater than a length of

engagement between the sealing strip 36 and the



-37 (a lengfh of the portion of the strip which is received in the groo

- 87). Wth the lengths L1, L2, L3 thus adjusted, when one curtain wall _

11 is mounted on the previously installed unit 5 curtain wall unit 11 from
t he above, engagenent occurs first between the pin 33 and the hole 39, then
between the hook-shaped bracket 36 and the second fastener nenber 25, and
finally between the sealing strip 36 and_ the groove :37. 10 As shown
in Figure 3, the upper horizontal frame hehber- 14 has an interior part or
frame body 40 an an.gxéerigr'ﬁart of.'hol der b rﬁg% fixed tq the frame body
40 by neans of stPBEATRAABRLTTRPERonh)  ditSPEt e P ofn fhe

tor 42 pl b ' 4 tha hol 41. A
SO over i no PaoSSHigebIRSR 180rdes LIIM PG W dbUs L Mo wilth BRG 41
the hol der bar 4iei(?§§felstﬂf.cﬂé‘”eﬁ§ Oéhﬁg-aérﬂfséw, '%énslq?x"ec%ru‘%‘iatiﬂ %&lﬁlga”ﬁ

body 40 by screws bel ng shomn) wth a palr of sealing strips
interposed 20 regpgetiyely hsaNesd éhecHd Prabinhsdndidia 1@ eeder i ng bar
‘43, and the top covering bar 43 and the hol der bar 41. The top covering bar
43 has a hol | gw ceetabguvallbenlyt i IT| febmotion alppas, Wdidagdment fdcealrisng 46
extending froman exterior edge of the upper wall 45 25 and sl opi ng
Qutwardly downwafdkst betweewetheécpinfih amd the hole 39, then between

engagenent bet ween t he sealing strip 36 and-the - -7- |ongitudinal gr ogve,
jole
unit -

the hook-shaped b;écket‘36 and the second fastener
| K;; _ ‘member 25, and finally bétween the sealing strip 36 and
thé-groove 37. '
10 " As shown in Figure 3, the upper horizbntal frame
. member 14 has an interior éart or fréme body 40 and an
exterior part or holder bar 41 fixed to thg frame'ﬁody
40 by means of screws (6ne being shown) with a
thermally insiuilating connecﬁor-42'placed bétweeh the
15 frame body 40 and the holder bar sl1. A top covering
| bar 43 extends ldngitudinally between the frame body 40
.and the holder bar 4l.over the connectof 42. The bar
43 is secured to the frame body 40 by screws (one being
shown) with a pair of sealing strips 44, 44 interposed
20 respectively between the framé body and the top
“covering bar 43, and the top covering bar 43 and the
holder bar 41. The top covering bar 43 has a hollow
rectangular body including an upper wall 45, a flushing
46 extending from an exterior edge of the upper wall 45
25 and sloping outwardly downwardly, and a vertical fin.47
disposed on the upper wall 45 adjacent to:an_interior

edge thereof and extending'th:oughout the length of the



di sposed on the upper wall 45 -adjacent to .aninterior edge thereof and
e \di ng throughout the length of- the - -8- covering bar 43. The . .
- Jcal fin.47 supports thereon the sealing strip 36. ‘An intertor sealingyy -
er 48 is disposed on the top horizontal franme nenber 14 along the
| ength thereof and is bonded to an interior side 5 suface 36a of the
sealing strip 36, the sealing strip 36 and the interior sealing nenber 48
bei ng nmade of soft rubber. The frane Qogy_40 has a substantially hollow
rectangul ar cross section and includes an upper wall 49 10 to which a :
hori zontal arm 32a qf. th rggket 32 | ed. by, SC (two
bei ng shown) . K y@%?ﬁ@é%a§r§§32bT§F ?ﬁgﬁgggékg%93§9?§H§%§%F%dE$%P?€E
fastener 34 by nBanNgeQf jaghQlekipl38%t eRAI DHLERLOHIB20iRG! READEL! £8 585 i N
t he verti cal arn132%e%#&%?h?gﬁéé 3315 hole 53 in the fagtener 34, and a
pair of nuts 54 dilypRaddd oan thae tbpl horlzonbalobrang Menbe b3l X4 binks
longitudinally of the frame body 40, and a pair of ring washers 55 of | ow
frictional resi sthendengthethelreof aadr isdbondefietboan $iatepier opidach side
of the 20 vertical arm32b. The ring_washers 55 are nade of . .
pol yf | uor oet 1oy &wEace Bd6anoth thei sealinggskshp, 36hetheagraling sh¥imence E
the curtain wall_unit_ 11 is allqQwed to_nove s othlx jn,a direction
hori zontal Iy parifl [ Ehe Hotenios; Aeasino mepees 48 The ng| BAge eF o

soft rubber. . | .

The frame body 40 has a substantially hollow i:).
rectangular cross séction and includes an upper wall 49
10 to which a.horizontai arm 32a of the bracket 32 is
.secured by means of screws 50. (two being shown). A
vertical arm 32b of the bracket 32 is secured to the
fastener 34 by means.of.a bolt 51 extending through an
oblong hole 52 in the vertical arm 32b and throﬁgh a
15 hole 53 in the fastener 34, and a pair of nuts 54
thrended on the bolt 51. The oblon§ héle 53 extends
longitudinélly of the frame body 40, and a pair of ring
washers 55 of low frictional resistance material is : “‘)'
carried on-the bolt 51, one on-each sidé'of the
20 vertical arm 329; The ring washers 55 are made of
polyfluorocethylene film. With this arrangement, tﬁe 3
bracket 32 and hence the curtain wall unit 11 is
allowed to move smoothly in afdirection horizontally
parallel to the curtain wall units 11. The oblong hole
25 53 can be used to receive the hook of a crane or
lifting machine (not:shown) when the unit curtain wall .

11l is installed.



25 53 can be used to receive the hook of a crane or I|ft|ng nachlne (no%ié}
'shown) when the unit curtain wall. 11 is installed. -9- The _
{_ower hori zontal - “frame nenber 17 includes an interior part or frame body 56
and an exterior part or holder bar 57 fixed to the frame body 56 by screws
(one being shown) with a thermally insulating connector 58 5 interposed

bet ween the franme body 56 and the hol der bar 57. A bottom covering bar 59
ext ends Iongltudlnally bet ween the frane body 56 and the hol der bar 57
beneath the connector 58. The bar 59 is %etured to the frane body 56 by

b h h f .1 I t Q0,
ot o posed r espect | vel it iedk A iatinel, S5 MR 15 3ReaRdes,ani ng
b 59, dth t 37
e formed in ¢ nethert iof By ¥ Dam? G S Y LB fberibr BafeObEOLC BT
extends | ongl t uchopdy Bar 197 4D UOTBHD Wil oYy B3 BhOUGrbS gbREVe 37

on the exterior side thereof. An exterior sealing menb Is fitted in

the | ongit udi nal bébegsshduin vl dhaa alhEindlly Ilmtllattzlﬁgr eehnacparr 56f
~laterally spaced interior and exterior tongues 63, 64. The exterior 20
fongues 64 des)enustm@édalbeuyeém filearfxr apfe tblodyc 816t and Wwakl hoddéer 1baand
the interior tongue' 63 tilts slightly toward the exterior tongue 64, the
exterior tongue B# DribREIINFAVATIAT thae 5% @Ntendsorgneitsdizpdlext eri or

between the frame body 56 and the holder bar 57 beneath
o ' the connector 58. The bar 59 is secured to the frame
body 56 by screws (one being shown) with a pair of
10 sealing striés 60, 60 interposed respectively between
‘the frame body 56 and the bottom covering bar 59, and -
;he:bottom covéring_bar 59 and the holder bar 57.. The
groove 37 is formed in.the bottom éoverihg bar 59, and
‘a d0wnﬁardly'opéning recess 61 extends.loﬁgitudinally
15 in the'bottom covering baf 59 along the groove 37 oh'
the éxterior side thereof. An exterior_sealing member
62 is fitted in the longitudinal recess Gl'and has
~along the length:thereof.a-pair of laterally spaced
interior and exﬁerior tongues 63, 64. The exterior
20 tongues 64 depends parallel to the plane of the curtain
wall unit 11 and the interior tongue 63 £ilts slightly
toward the extefiofltongue 64, the exterior tongue 64
being longer than the interidr-tongue'63. The exterior
sealing member 62 is made of soft rubber. .
25 The L-shaped bracket 38 has an horizontal érm
38a in which the héle 39 is formed, and a vertical arm

38b joihed_with the frame body 56. The hole 39 has an



sealing nmenber 62 is made of soft rubber. 25 : The L-shaped bracket
38(*ngs an horizontal arm 38a in which the hole 39 is forned, and a vertical
~arm-38b joined with the frane body 56. The hole 39 has an =~ - 10 - oblong 3y
shape extending longitudinally of the frame body 56, a pair of opposed

maj.or edges of the oblong hole 56 serving as positioning edges when the pin
33 is received therein.. A pair of L-shaped brackets 65, 66 5 i's bolted to
the frame body 56 and the vertical frage;gepgber 12, respectively. The
brackets 65, 66 have their respective horizontal arns fastened together

with a portion Ogbﬁgﬁﬁg%ﬁ ebQ?¥?§§i§éng$ﬁ§b€§9iﬁﬁiff35fW%Kh £ PR BNody

connecting the | ower zonta rame” menber o the vertical franme
menber 12. \Wen Blgg wephigablfy oppoea@ima o aedgedl 6 £ Uthé SoBlond Thale 36! d
in the assenbled position illustrated in Figure 3, the sealing strip 36 is

partly received iserviaggrsopesitionhngi edges ovhemathepimnddrisi8 is
conpressed between the 15 wupper and | ower horizontal frame nenbers 14, 17;
the interior tong@cedyedi thpeedineer foP2i8aPF nh-vlorped Brackets iy &hgages
t he exterior side surfac 6b of the sealing_stri 6: and. fhe exterior X
tongue 64 of ﬁhe1§e§P#ﬁ§Sn§ﬂb§ge6§raﬁﬁt o %a? s?“é%é@?]Yﬁﬁﬁ+ﬁ?¥r " he 20 7
between e cur t BPACRE| f2nF PRBRTETTRLy P ke Br ket (o 0% 080 10 |
received in the gpeip respective horizontal arms fastened together with '
.a portion of the frame body 56 sandwiched therebetween, _t;}
thereby connecting the lower horizontal frame member 17
10 to the vertiéal.frame member,lz; When the vertically
opposéd_curﬁain wall units 11, 1l are held in the
- assembled position illustrated in Figure 3, the sealing
strip 36 ié partly ‘received in the groove 37; the
inte:ior sealing member 48 is_compressed_bétween the
15 upper and lower horizontal frame members 14, 17; the
interior tongue 63 of the exterior sealing member 62
sealingly engages the exterior side surface 36b of the ’
sealing strip 36; and the exterior tongue 64 of the _ v/
sealing member 62 abuts agéinst the flushing 46 df.the
20. top covering bar 43. Thié,arrangement provides a- |
fluid-tight sealing betﬁeen_thencurtain;wall units 11, b
1l1. Since the sealing:strip-SG partly received in the
groove 37, and since_the_interior and exterior seéling
members 48, 62 are made of soft rubber, vertical
25 displacement between the vertically opposed curtain

units 11, 11 can be taken out. or absorbed.

As-shoWn'in Figure ‘4, a mounting base 67 is



groove 37, and

‘made of: soft rubber, verti cal

25 --displ acement between the vertically .

si.nce the i-nterior and exterior sealing menbers 48,“62£§?§

opposed curtain units 11, 11 can be taken out or absorbed. As shown in-
Figur.e 4, a nounting base 67 is - 11 - welded to the underside of the
upper flange of the I-beam 22. The first fastener nmenber 24 is adjustably

connected to the nounting base 67 by bolts 68 and nuts 69 (one pair

shown). The first fastener nenber 5 24 includes an inverted L-shaped end

plate 70 wel ded to an exterior end of -=f a3t ener nenber 24. The second

fastener. nmenber 25 includes a block 71 adjustably connected to an vertical

armof the end prededrdoy-heendeseider efsthe pprerpéiaggsnefintheand a

bei ng

t 10 plate . 73 fixedl he bl ock, 71 and,facing t dth
Vertical framo rrRAR 2 08 RAGRCsRABLASEFaBRBb B0 hs a, FAINBAR D an
outer side surfaqg e d mﬁ%f%h;gfﬁbuhig@aggggehlg b%of??”ésp%nfcﬁn?ﬁ‘? 4.

For installation, as s

gure curtarn wa uni la"Ts

lifted by the Cr@nq&@bﬁ@%ﬁn@nghegﬁi)ﬁOUQﬂerﬁf!'sEaféglt@ﬁéQWH&ﬁeW.th a
tT1b wa

-previously installed | ower curtain wall uni , the curtain

units

[la, |1b havigig Zanmcludss aat iiavedteliht-sHapadnen@l plabet 30 Ideldda dden,
the curtain wall 20 un[t [lais |lowered toward the [ower curtain wall
d1b. Wth conti dfeexteningr @éndooénfasteherhmenberal4a. The second

10
15
o
1)
25

‘fastener member 25 includes a block 71 adjustably

connected to an vertical arm of the end plate 70 by

means. of sc;éws 72'(one.being shown), and a suppert

plate 73 fixedly sécﬁred to the block 71 and:facing
tbward_the vertical frame member 12. The hook-shaped

bracket 26 is'attached_to_an 6uter side surface of the

- vertical frame mehbér 12 by means of'screws 74.

For installation, as shown in Figure 5, a
curtain wail'ﬁnit lla is lifted by the crane (not-
Shdwn) and positoned vertically alignment with a
previousiy installed lower curtain wall unit 11b, the
curtain wall units 1la, 1l1lb having'same construction as
the curtain wall units 11, 11. Then, the curtain wall
unit 1la is lowered toward the lower curtain wall unit
llb. wWith coqtinued-downﬁard.movément of the curtain
wall unit lla, the positoningiéin 33 on.the bracket 32
.ié'received in thé hole 39 in the bracket 38 to thereby
position the lowér horizontél frame member 17 of the

curtain wall unit'llg'with respect to the upper

" horizontal frame member 14 of the lower curtain wall

unit 1lb. Since the upper horizontal frame member 14

uni t



wal | unit Il a, the p05|ton|ng pi n 33 on the bracket 32 s recelved in the'
hole»39 in the bracket 38 to thereby position the |ower horizontal frame

nme 17 of the 25 curtain wall unit |la with respect to the upper SRR
hor ntal frame menber 14 of the lower curtain wall unit Ilb. Since the
upper horizontal frame nenber 14 - 12 - is to the building skel eton

frame nmenber 22 by neans of the auxiliary support bar 25 and the fastener
34, snooth insertion of the pin 33 into %Qe hol e 39 can be achieved with
ut nrost ease. Further Iomering the 5 curtdarn wall unit |la causes the

hook- shaped bracke § 26,60,839a0980! BkeSURBAT FrBhE' fénBer 022 B¢

fastener nenbers °rive cur a s noved horizontal ly tomard

a previously instael %@:Jﬂfﬂargu&thBr\t/abhrunst ah8cthBayhggehbe saye
construction as 10 the curtain units 11), and is then joined to the

latter while the smopittr inseratiea 68 &he pénng3pantbythechomed39ncamebe
respective grooves.26a in the brackets 26. Th curtain wall unit llais
further noved dowehdesed wdthhatposti easer Frgatbes lgweripgwkheh 15 tine
the sealing strip 36.is fitted in the groove 37. The unjt cyrtain wall 10
thus const ructied S¥FEais Wadd 5&&§n9&§e§auﬁFFhtpﬁeh9€kf?E§Pe$ Bracketbers 12

D o R b5 BRe AR B B e BRORET 208 1
tS structurally fastener members 25. The curtain wall unit lla is '
‘moved hqrizoﬁtaliy toward a-previously installed left t;}
eurtain_wall_unit.llg (having the same construction as
10 the curtain wall units 11), and is then joined to the
~ latter while the supports plates 73 are being partly
received in the respective grooves .26a in the brackets
26. Th curtain wall unit lig.is further moved
downwardly to the postioh of Figure 3; during which
15 time the sealing strip 36 is fitted in the greove 37.
- \The unit curtain wall 10 thus construtﬁed has
various advantages: With the vertical frame members 12
are supported on the building skeleton frame member 22 NS
at intermediate portions thereof by means of the
20 fastenéfs 23, the curtain wall unit 11 is structurally
tigid against bending when subjected to wind pressure.
The auxiliary supoort bar 35 and the fastener 34
jointly hold the upper portion of the unit curtain wall
11 sﬁably in position against displacemeﬁt in a
25 directiop perpendicular to the plane of the'unit.
curtain.wallmlb, an adjacent pair of vertically opposed.

upper and lower curtain wall units 11, 11 can be. joined



rigid agai nst bendi ng when subjected to wind pressure. The auxiliary
supoort:bar 35 and the fastener.34 jointly hold the upper portion of t
§git curtain wall 11 stably.in position against displacenent in a 25
irection perpendicular to the plane of the unit curtain wall 10 an
adj acent pair of vertically opposed upper and |lower curtain wall units 11,
11 ‘can be joi ned - 13 - with utnost ease. Interl ocking engagenent
between the pin 33 and the hole 39 prevents the upper curtain wall unit 11
from bei ng displaced in the direction pdrdbendicular to the unit curtain

wall 10 during 5 _installation. The.sealing strip 36, the groove 37
recei vi ng the se%iFhgeEnesth etse andieF lagkend engigedend bstvees thg

menbers 48, 62 joint rovide a flujd-tight sealing between the th uppef
and | ower curtai ?1”\?\/61#? {)fhc?tfsheilmlﬁ e QW‘F&% 3’ihr‘? Herur?iutrtﬁnanié
connected at its e eéﬂﬁmt i 1di kel.et on .f 2 and at its

| oner edge to th%Hggej\:/Jf ousTly ?eré{il%?c#%u#aﬁnm V\t;.ﬁﬁ ral]lr]fire?z?'f,% the unit

curtain wall 10 gappdeabetiidr Wb VEHd ddie: Qidtadin Wally 4ol Gurlhg oi ned
together in rowin either horizontal or vertical 15 direction. 20 25

-5 installation. The sealing strip 36, the groove 37

reéeiving the sealing strip 36, and the interior and
‘exterior sealing members 48, 62 jointly provide a
\; | fluid-tight sealing between the the upper and lower
curtain wall units 1l1. Since the curtain wall unit 11
10 is connected at its ﬁpper edge to the building skeleton
| ffame 22 and at its-lowér'edge to the préviously
| ihstailed'curtain wall unit 11, the.ﬁnit-curtain'wall
10 can be built up With'the.Curtain wéll units 11
jcined togethér in row in eithef horizontal ér vertical

15 direction.

20

25



-14- CLAINB 1 A unit curtain wall conpr|5|ng (a) a pIurallty of -

cur |n wal | units each having a pair of horizontally spaced verti cal _
e ). 5 - (b) a pair of fasteners adapted to be nounted on a- '{;;
bui #df ng frame and connected respectively4 0 said vertical edges of a
Spective one. of said curtain wall units for supporting the latter on
sai d buil di ng_fimepe; (c) an auxiliary support adapted to be nounted on the
bui | di ng 10 frane and connected to a | ower one of vertically adjacent

| ongi t udi nal edges of each pair of adjacent curtain wall units; (d) a

proj ection dil sposkédindh cméaipf wakl dovmrising | y adj acent horizontal edges,
.the other horizontal edge havin ortion defining a pai r of positioning
edges ext endi ng s(ﬁ))s?a?ﬂtql‘ality Pgn‘grg i Wl ynits eaqhy hawing adeiiz ot al edges
and receptive of said projection; . (e) an elastic sealing strip disposed
on and al ong"¥iéoRfaldy;Paret |"fBWt°é’Il 85, on the exterior side of said

profectign. the obfict Dot A0TLele U0 A1 0o B ORaRNE oS5 2l 2k

seal i ng airr a RO WAl oum avin pecti vel y

20 a pair Qrﬁd \éSlru]iéc% | pesRslitageny tQQJala%%ic 41" 858 e'f:és;ﬁoghlé BGd udi ng

a paikr of interior exterior parts connected toget rizontal arm
of a bracketopeiang cﬁ@@éh‘fredailo uAltsIPELsupBditing thai Ikt*téi &ni SdiddBhi1d9hg t he

| ower one of said pair of vertlcally adj acent horizontal frame nenbers, a
vertical arnfrdmeghe bracket' being secured to a fastener by 25 means of a
bolt extending through an oblong hole in the vertical armand through a
hole in the fastef®y antdvxiblAtyngurport adrpiaddte el oougited dinntirg pubkdisai d :
interior part of said | ower horizontal frape nenber. 2. A unit curtain \o
wal | acch di Ftpmeoand sPRReEtomhdPe? OBty OPRi @t Meftically adjacent longitudinal

edges of each pa;r of adjacent curtain wall unitss;

K,

(d) a projection disposed_pn'qne of said:vertically adjacent
horizontal edges, the:ofhér horiéontal edge hQVing é portion defining
a pair of éositioning edges extending subsfantially longitudinally
1S  of said horizontal edges and receptive 6? saiﬁ projectiqn; and
(e) an elastic sealing strip disposed on and along one of said
horizontél edges, on the extefior side of said projeﬁtion, the other
horizontal edge having a groove recéptive of said sealing strips;
said adjacent pair of curtain wall units having respectively .{;/
20 a pair of vertically adjacent horizontal. frame members each including
"a pair of interior and exterior parts_connected.together. a horizontal
arm of a brackef:being secured to an upper wall of said interior part : 2
of the lower one of said pair of vertically adjacent horizontal frame
members, a vertical arm of the brackef;being secured to a fastener by
25 ‘means of a bolt extending through an oblong hole in the vertical arm
and through a hole in the fastener, the oblong hole extending longitudinally
of said interior part of said lower horizontal frame member. |
- 2. A unit cuftain wall according to claim 1 wherein low friction

washer means is fitted to said bolt to allow smooth horizontal curtain

[




washer nmeans is fitted to said bolt to allow snooth horizontal curtaix X\ -
15 - wall unit novenent. 3. A unit curtain wall according to cl aij 4

%J i ncluding-a pair of hook-shaped brackets having respectively a pa
downwar dl y openi ng recesses, said fasten gs_having respective portions
recei vabl e respectively 5 in said receSses, a |length of engagement

bet ween sai d projection and said positioning edges being | arger than the
depth of eacyisaifier G6Rasnt.2 | ength of engagenent between said sealing
strip and Salé groove being smaller than said depth of each said recess. 4.

A unit curtain wed lund€GorediRgudll eéctirdidg t3 ¢laid,1 8ai2l ehelsidieg EOpairseal i ng
strip being made of soft rubber. 5. A unit curtain wall according to any
precedi ng claf hpok-sbbpmli hopcketelhasing resmeck g lyesipeir difspogedrdlyt epdndnyy of
said sealing strip along the Iength thereof and sealing engageable w th
sai d hori zonteglessriyesaid] §astegers hawingnresneativgi POSIAPNS ZgeRivabIR) reePaatavehys,
sai d seal i ng nenber being nade of soft rubber. 7 unit curtain wall

. A
accordi gy tolt |Saiq'nrsceﬁsee; asé?‘ﬁ?%‘e%’f iERGPIRERREr _bBE‘fEﬁB ﬁ;Hd%ETJFBt’zQH- ?"ﬁ’_t erior
o e sl B By AR Bis1Re Sras bk BPtA Y o d8 LaB S0LAL00 1O

any precedin i'ng isposed exterrorly of

sai d seal i ng, SLhR, 3 Agablifnt MLbed UEI£Aba1 3 ShriBai dattP RSN DRI 1AG

~supported on one ges an seal i ng engageable wth the

6t her hori zogiAahe£d88n Rid depfh WF badkUtiad Beaddsl, according to claim8, said
sealing nenber 25 bei ng made of soft rubber. :

t;: 4. A unit curtain wall according to claim 1, 2 or 3, said elastic
- 10 sealing sﬁrip being made of soft rﬂbber. |
S. | A unit curtain wall according to any preceding claim, including
an elastic sealing member diéposed_interiorly of said sealing strip
along the length thereqf.and éealing engageable Qith ﬁaid hﬁfiznntal
edges. ” | |
15 6. _'A unit curtain wall accofding to claim 5, said sealing member
| being made of soft rubber.  : | |
_7. A unif curtain wall.acéordihg tolclaim 5 or E,.said séaling member
being bonded to an interiof side surface of said sealing strip. | |
va .B; A unit curtain mall.accordihg to any preceding claim including
| 20 a sealiﬁg membéf_disposed exteriorly of said sealing strip along the
length thereof;'said sealing member being supported on one of said
4 " horizontal edges and a.Sealing engageable with the other horizontal
edgé. | | |
9. _A unit curtﬁin wall according to claim 8, said sealing member
25 béing made of soft rubber. | .. -
- 10. A unit curtain wéll accordinglto claiﬁ 8 or 9, said.sealing member
haQing a péir of laterélly spaced interior and exterinf'tongues, said
interior tongue being engageable Qith an exterior side surface of said

sealing strip, said exterior tongue being sealing engagéable with said

I

A



10. A unit curtain wall according to claim8 or 9, said sealing member
having a pair of laterally spaced interior and exterior tongues, said -

i nt & Naor tongue bei ng ‘engageabl e with an exterior side surface of said : {J
sea' strip, said exterior tongue beinggsealing engageable with said -
16, \ot her horizontal edge. 11. A unit curtain wall according to claim

10, said int&ePndrOpeHta1 hrigag tilted toward said exterior tongue. 12. A

unit curtain wall according to any preceding claim said 5 proj ection
bei ng di sposed om saifl cubtsini edllpatdorfind e cfaisaiod gdlid ivderbor itangiel
frame nenbers, said interior part of the other horizontal frame nenber

havi ng sai d geEdngitid tekdftonamdy ssid éxpardpt itonguey edges. 13. A unit curtain
wal | according to claim 12, including an L-shaped bracket having a vertical
arm connect €.t o Aanit icurtainoraljapecastingi §0 BPY precAdinchelaifersadl frane
menber and a horizontal arm said positioning edges being defined in said
hori zont®l ALIAIEFLiSR vPirg Figpesrdopa et intarior paninpt ofr P SALGRPLT
according to £

aTn11€ ai d horizontal arm having an | o hol e .ext.endi ng
Fong! tudt nalaty NaFZoRT4 BT, BRToRRSr e TrRer PP s or el ety Tatrgl 5
conpri sing asRAkL MmAhe PRROREA IR Bbrtidn deef?. Q%i‘ : l:g:rtqglw ] egt%:l(?' 15. AT
unit curtain ma%fmac%orgrn to cﬁaln112,' gﬁ@%_ Jfﬁnc uding a thermally B
i nsul ating connect Qhidlictpasfdudal ¥eRRassy ol dllathi @, BRduBidLBA U-shaat s of
a respective one of said horizontal frane nmenbers, and a covering bar
di sposed outtsiadketnhagirigla c@rhiedloarm ednmcted diongai20 intdrdogigaptliofabaid
between said interior and exterior parts of a respective one of .said i;j
hori zont'@ fothee hvafbents] famnd mepber iand @ apridontale aoh, said peekticoahd y
adj acent horizontal franme nenbers supporting said seali ng '
: edges being defined in said horlzontal arm of said L-shaped bracket.
14, A unit curtain.wall according to claim 13, éaid horizontal arm
héving an oblong hole extending longitudinally of said horizontal frame
members, said positioning edges comprising a pair of opposed major
15 edges of said ablong hole.
15. A wunit curtéi.n wall according to claim 12, 13 or 14 including
a thermally insulating connector disposed between said interior and
exterior parts of a respective one of said horizontal frame members,
and a covering bar disposed outside of said connector and extending
20 longitudiﬁally between said interiof and exterior bafts of a respective
one of said horizontal frame members, said covering bar of one of said 2
veftically adjacent horizontal frame members supporting said sealing
strip, said covering bar of the other horizontal frame member having
said groéue. |
25 16. A unit curtain wali according to élaim 13, said covering bar
of said one .horizontal frame member hauing a vertical fin carrying
said sealing strip. |

17. A unit curtain wall according to claim 15 or 16, said covering

bar of said other horizontal frame member having a recess disposed

_' AR O O




“strip, sdaid covering bar of the other horizontal frame nember having sai <¥
groove.. 25 - 16. A unit curtain wall according to claim 15, said covegéég;
bar of sai'd ene ‘horizontal frame nenber "having a vertical fin carrying 1
%%aljng strip. 17, A unit curtain wall according to claim115 or 16, said
covering bar of said.other horizontal f 7 drfe~ menber havi ng a recess di sposed
- 17 - exteriorly of said groove and extending |longitudinally along the
same, including a sealing nmenber fitted in said recess and engageable with

said coveri ‘ngxé%‘?g.mq{y §@is%iit§)q;§d .Eﬁ@’é&@én&kﬁﬂ%ﬁ?ﬁ&%ﬁl@amn Atﬂén%émec,ur tain

wal | according to cl'aim ard sealing ne el'ng de or soft

-rubber. 19. jnAuHNd aClal 8hd) méddr ACRRHUIMNEal® rebedshdd eRbagk8blsaiith seal i ng
menber having a pair of laterally spaced interior and exterior tongues,

sai d interiosaidobguaihgivag eMeajeahe toni idntah fexhemeaersi de surface of " said
sealing strip, said exterior tongue being sealing engageable 10 wth said
covering bar1®f saiumibrmirhain walt akcdndine teecdsdm. 1720said Aealing membemi n wal |
according to claim 19, said interior tongue being tilted toward said

ext eri or5t onbries made19fi sefh rubRerL1111111 111111 * C L M S *

19. A unit curtain wall according to.claim 17 or 18, said sealing

o 4

member having a pair of laterally spaced interior and exterior tongues,
A said interior tongue being .engageable with an exterior side surface

of‘ said sealing strip, said exte.rior tdngue being. sealing engageable
10 with said covering bar of said.one horizontal frame member.

20. A unit curtain wall according to claim 19, said interior tongue

being tilted toward said exterior tongue.

A



