1 CURTAI N WALLS COMPRI S| NG APPARATUS FOR CONNECTI NG CURTAI N WALL UNI TS The
present invention relates to curtain walls conprising apparatus for
connecting curtain wall units, juxtaposed vertically and horizontally in a

vertical plane. In a conventional connecting apparatus as de3ﬁ3;€2g§%ﬁ?fb
Japanese Patent Laid-open Publication No. 59-24052, a fenale ahd a

mal e nmenber engaged with each other in a vertical plane are fixed to a {
| oner end of an upper curtain wall unit and a@n upper end of a |ower curtain
wal | unit each conprised in the unit type curtain wall. respectively, so as

to connect the upper and | ower curtain wall units with each other in such a
manner as to permt relative displacenent in the plane. According to the
af orenenti oned known -connecting apparatus, in-plane displacenent between

and tho outer surt aCl N i CEPuPRAR M AP aRtR RER" CPIREEATNEG e,

However, the outer surfaces of hori zompmdliy 'aqﬁpg urtain wall units may
not be flush. As a result, the entire outer @?r ace-'[ée:rr] -2a-'in

opposed relation with each other, said second

The present invention relates to curtain walls
comprising apparatus for connecting curtain wall units
juxtaposed vertically and horizontally in a vertical

plane.

In a conventional éonnecting'apparatus:as descr}bed
in Japanesé Patent Laid-open Publication No. 59-24052, a
female member and a male member engaged with each other _
in a vertical plane are fixed to a lower end of an upper
curtain wall unit and én upper end of a lower curtain
wall unit each comprised in the unit"type curtain wall,
respectively, so as to cqnnect the upper and lower

curtain wall units with each other in such a manner as {

K

to permit relative displacement in the plane.

According to the aforementioned known connecting
apparatus, in-plane displacement between the upper and
lower adjacent curtain wall units is absorbead
therebetween, and the outer surfaces of the curtain wa!.
units are flush with each other. However, the outer
surfaces of horizontally adjacent curtain wall units =say

not be flush. As a result, the entire outer surface -!¢
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coupling menbers each having an upwardly recessed portion:

each projecting

portion being engaged with a respective one of said recessed portions in
such a manner that in-plane relative displlacenent of the curtain wall units

i n<t he vertical and horizontal direction in said vertical

plane is

éﬁg}tted whi e out-of-plane relative dispd acenent thereof is restricted:
~a connecting plate provided either across said first coupling nenbers or

across sai d second coupllng nenbers t hr ough- hol es for ned

through ei t her

~said f t ively; | t
S Lo gt SEFORS EHPA L0 FIDE! SachoSRRER bl BRI ., o
pl ate and elthercmﬁﬁg;rﬁémeégéaéycgeﬁwﬁneouﬁlhagags'f?ekac ERqt he ot her

-pair of coupling nmenmbers sandw ched between”sald connec

I ng ate and said

former pair of C§h¢ﬁidnLrﬁw@ﬁrﬁrof@@@iﬂgnﬁo£@1ansséﬁﬂé éﬁ8855d0§1kﬁe
present invention there is provided a curtain wall conprising curtain wall

units, where areéspdampisedonerdf corig nmdeh@éaZﬁataibuslmnasuenthcal
plane, i nterconnected with each other at a portion of the wall where four
corners of said mapned rthvat | inrplanereebat hieendispbaceneher obythennect i ng
apparatus conprising a pair_of first coupling nenbers fixed to upper edge
portlons of alygqrqﬁ1quyq§kwﬁgg¢@ in the vertical and horizontal

direction in said vertical plane is permitted, while

out-of-plane relative displacement thereof is

-/ ' restricted: a connecting plate prdvided either across

said first coupling members or across said second

coupling members; through-holes formed through either

_said first or said second coupling members,

respectively:; and bolts inserted through saiad

through-holes for fixedly connecting saiad

connecting

plate and either said first or said second coupling

members with the other pair of coupling members

‘sandwiched between said connecting plate and said former

pair of coupling members.

According to a second aspect of the presént invention

there is provided a curtain wall comprising curtain wall

units, where are juxtaposed vertically and horizontally

in a vertical plane, interconnected with each other at a

portion of the wall where four corners of said curtain

wall units are adjacent one another by connecting

apparatus comprising a pair of first coupling members

fixed to upper edge portions of a pair of horizontally



2 the unit type curtain wall nmay be out of alignment, resulting in poor
appeafance and there is a possibility of a reflective image on the entire
outer surface being rendered out of order. It is believed possible.by nmeans
of the present invention to provide an apparatus for connecting curtain

wal | units juxtaposed vertically and horizontally in a vertical plane Wwhich

permts the curtain wall units to be independently and correl atively nove
in the plane. and may neke the outer surfaces of the curtain wall units
flash with eachngtiighe ARG Suitait Wil Had B Guoiof oL fgmaent, | nvention
there is provided a curtain wall conprising curtain wall units, which are

j uxt aposed ver triegalilti nand fh@doronipPdar dnted M tikade PiiNE, pd ¥ EHTDDERCt ed

. With each other at a portion of the wall where four corners of said curtain

wal | units areofdpacerfileendvendmage [on ahenaait inge apprentsisc fao@rbeing a
pair of first coupli.ng nenbers fixed to upper edge portions of a pair of
hori zontal | y adeaderked ountr ofosirtdeaned curtain wall units, respectively,
-said first coupling nmenbers each having an upwardly projecting portion, a
pair of second coupling nmenbers fixed to | ower edge portions of a pair of
hori zontal | y adj acent _upper. .positioned curtain wall units, respectively, in
such a manner as tgtbésappéﬁgg@d possible by means of the present

invention to provide an apparatus for connecting curtain

wall units juxtaposed vertically and horizontally in a

vertical plane which permits the curtain wall units to \

be independently and correlatively moved in the plane,
and may make the outer surfaces of the curtain wall

units flash with each other.

According to a firsﬁ aspeét of the présent invention
there is provided a curtain wall comprising curtain wall
units, which are juxtaposed vertically and horizontally
in a vertical plane.-interéonnected with each other at a
portion of the wall where four corners of said curtain
wall units are adjacent one another by connecting
apparatus comprising a pair of first coupling members
fixed to upper edge portions of a pair of horizontally
adjacent lower positioned curtain wall units,
:espectively..saidlfirst cbup;ing members each having an
upwardly projecting portion, a pair of second coupling
members fixed to lower edge portions of a pair of
horizontally adjacent upper positioned curtain wall

units, respectively, in gsuch a manner as to be arranged

\;;

v
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- 2b - adjacent |ower positioned curtain wall units. respectively, said
first coupling nenbers each having an upwardly recessed portion, a pair of
second coupltng nenbers fixed to | ower edge portions of a pair of

hori zontal | y adj acent upper positioned curtain wall units, respectively, in
sugh, a manner as to be arranged in opposed relation with each other, said
second coupling nmenbers each having the_ggbqpmardly projecting portion;
each projecting portion being engaged with a respective one of said

recessed porti 0Bg jaBeR¥CH oweFARRY tidded RukaANG KAIA! ina «i spl acement of
the curtain wall units in the vertical and horizonta a1rect|ons in said

vertical plane respeesiveey, waike fawstolcoRlipANdg Hedlbet® YatH HAPEY an
‘thereof is restricted; a connecting plate provided either across sw(jﬁlrst
coupling nenberspwardtyosecsasddspoandonqupl ipad rNEL @leTionld (cRUP ity €S
formed through either said first or said second coupling nenbers.
respectively; amemberssfinedrtedloiesugdgeaipdritionsglothal eaifroroffi xedly
connecting said connecting plate and either said first or said second
coupl i ng menberBofiEAntALLYt ABIABERE YPPESUPLBASioaede cursaidniwaidd bet ween
sai d connecting glate and sai ¢ forner pair of coupling nenbers. The second
aspect of the iR¥EhEr oReFBeREL¥RYYa ABJFHFBafi BANHLL: B6 ftior de asFadgesf t he

invention. in opposéd relation with each other, said second
coupling members each having the an upwardly projecting
-/ - . portion; each projecting portion being engaged with a
respective one.of said recessed.portions.in such a
manner that in-plane relative displacemenﬁ of the
curtain wall units in the vertical and horizontal
directions in said vertical plane is permitted, while
~out-of-plane relative displacement thereof is
festricted: a connecting plate provided either across
said first coupling members of across said second
coupling members; through-holes formed through either
said firsf or saiaqd second'coupling members,
respectively: and bolts inserted through said
through-holes for fixedly connecting said connecting
plate and either said first or said second coupling
members with the other pair of coupling members
sandwiched between said connecting plate and said former

pair of coupling members.

The second aspect of the invention is merely a

modification of the first aspect of the invention.



-3- In a preferred enbodi nent, either pair of adjacent first or second
couplipg nenbers are aligned in their respective out-of-plane positions by
. the connecting plate and the other pair of adjacent coupling nenbers
Further, the recessed portions of either pair of adjacent first or second

coupling nenbers are respectively engaged with the projecting portions®of é}ﬁﬁ

the other pair of adjacent coupling nmenbers.. Accordingly. the outer,
surfaces of the left lower, right lower, left upper and right upper curtain
wal | units are kept flush Ln,a_pLane to inprove appearance and nake a
reflective image on the entire outer surface in order. In addition, each of

the curtain wall uth§ PRI éyﬂgﬁiﬂJ&Hn(&ﬁt@%tgﬁﬁff &? &§€%3Ptpafr

-Further, the bolts connecting the connect’i ng
of coupling menerstand R4 r&dﬂﬁaﬁdwmweaé@wﬂ Réd iRl ereyp! i ng

menbers therebetween are inserted through the through-holes of the forner

pair of couplingegpekeive aut-oFcipland <ividmis) bylthe codnecting
plate and the:other pair of adjacent coupling members.
Further, the recessed portions of either pair of

adjacent first or second coupling members are

respectively engaged with the projecting portions of the

[

other pair of adjacent coupling members. Accordingly. -\

the outer surfaces of the left lower, right lower, left
‘upper and right upper curtain wall units are kept flush
in a plane to improve appearance and make a reflective
image on the entire outer surface in'order. In
addition, each of the curtain wall units can be

restrained from out#of-plane movement.

Further, the bolts for connecting the cdnnecting
plate with.the'other pair.df coupling members and
operating to saﬂdwicn'the former-pair of coupling
members therebetween are inserted thfough the
'through-holes of the former pair of coupling members,

and each of the curtain wall



]

units may be independently noved in a.plane, where the curtain wall units
are juxtaposed vertically and horizontal- |y, by the anount of play between
.the through~hol es and the bolts, thereby absorbing in-plane correlative
‘displ acement 5 created in the verfical and horizontal direction by

t hermal expansi on and earthquake, etc. anong the curtain wall units.
FuP¥hernore, either pair of adjacent first or second coupling
menbers having the projecting portion and the other pair of adjacent

)l i .S _havi h 0 d. ' db h
polTs wine onits ey be Yidkbendensta o GRETEE 1E 1A b Plnél YRR oERE of” ("

dj t fi d.caunl i t i h

other "t her cEyTEALI SO i itk TBEASoREd vetidatly SRRROR0, L OMLETC

bei ng di sengaged by MR bRt ds ré(]aif%eyr between the ;ﬁ&g:é%ﬁl}?lgé‘sv‘éﬁb Phie

- described by way Of exanple wth ence to t onp dr aw ngs,

wherein: - Fi Boltsi,S therehy Qb RARPaG-prand % Pfe PaPiéd df%ﬁ%éétﬁé‘n@y '

in Fig. 5 Fig. 2is a vertical sectional view of a connecting 2

porgi on of gdeated ifUrhd RresddilcdlNidrd iHoPCASH €81 CEiMeéHidh cbpr €86Hhal
I nvention; Fig. 3 is an enlarged front view of a part as designated by
reference | emxpRngion akidyeat tigyumke 0etcecdmony tihke cutrvain thalliarits.
-5-

. Furthermore, : either pair of adjacent first
or second coupling members having the préjecting portion.
and the other pair of adjacent coupling members having the
10 recessed portion are connected by the bolts with each other, so
'fhere is no possibility of both the pairs of adjacent first
and second coupling members vertically disengaged from each
other, thereby preventing the vertically adjacent curtain

wall units from being disengaged from each other.

-

15 - The invention will be described by way- of example with reference

to the accompanying drawings, wherein:-

Fig. 1 is an exploded perspective view of a part
designated by I in Fig. 5; .
Fig. 2 is a vertical sectional view of a connecting
20 pbrtion of . adjacent curtain wall units in accﬁrdance with the
present invention;.
Fig. 3 is an enlarged front view of a part as
designated by reference I in Fig. 5;

Fig. 4 is a cross section taken along the line



I'V-1V in Fig. 2; and Fig. 5 is a schematic elevational view.of a part of

a- unit type curtain wall. Referring to Fig.* 5 which shows a schematic ele-

5 vational view of a part of a unit type curtain wall, a plurality of
curtain wall units A are vertically and horizon- tally juxtaposed to"each
other in a vertical plane. Each of the curtain wall units Ais constituted -~
of a rectangular frane 4 and a panel nenber such as a glass 5 nounted in ~
the 10 ° frame 4. The rectangular frane 4 includes an upper frane

nmenber |, lower frame nenber 2 and right and left vertical frame nmenbers
Such 25 SIS BE S, S5 ha 9 10 P9 1 which shoue an exploded
comnect 19 port1on ol @ or4! 90 WIBLRRANS CUNSER Ll P Rel gy | 4L pALEN
menbers 10 ¥ flé(_eqm# %% Eggf.agﬁr;éﬁ.ﬁf of a left lower curtain wall

unit [err] and a rig curtalin wa unit A2, or. upper end portions of
20 the vertical frame nenbers 3 adj acently arranged, for exanple.
Further, each of second coupling nenbers—-20 is fixed to | ower edge port.i ons

f | ef t t ai [ : and lsglt | | Lt '
a4, “or 1 overend por { TREEtiAR ko 00" phi U MRE o YR oiL0s
arganged. fQprqbamll YihAE % bRt bESh GAYR! LYpe RN Gd i SAPSt i tut ed

plurality of curtain wall units A are vertically and horizon-

tally juxtaposed to each other in a vertical plane. Each of--gj
the curtain_wa11 units A is constituted of a #ectangular. |
frame 4 and a panel member such as a glass 5 mounted in the
10 frame 4, The rectangular frame 4 includes an upéer frame
member 1, 1ower_£rame member 2 and.right and left vertical
frame members such as square_timbérs_3. | N
Réferring to Fig. 1 which shows an exploded
perspective view.of a portion indicated by.I in Fig. 5, that
LI - is, a connecting portion at a portion where four corneré ofi
upper, 1owe;; right and left curtain wall units meet with Vs
one another, each of first coupling members 10 is fixed to
upper edge portions of a left lower curtain wall unit Alland

a right lower curtain wall unit A,, Or upper end portions of

=

20 the vertical_ffame members 3_w' adjacently arranged, for
example. Further, each of second coupling members 20 is
fi#ed to lower edge portions of a left upper curtain wall
ﬁnit A3 and a right upper curtain wall unit A4, or lower end
portions of the-vertical frame members 3 . adjacently

25; "arranged,'for'ekample; o

Each of the first coupling members 10 is constituted
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-6- by a projecting portion 16 having a horizontally extendi ng hol | ow
portion 15 as defined by inside and outside vertical walls 11 and 12 and
upper. and | ower horizontal walls 13 and 14, and of a nount wall or flange
17. . The nmount wall 5 17_is inserted into a hollow portion

- .

3" Qf the vertical frame nenber 3, and Ps™fixed by bolts 18 in such a _
manner that- the projecting portion 16 is directed upwardly. The inside and
outside Vertical walls 11 and 12 are formed with horizontal |y el ongated

t hr ough- hol es 19. Each of the through- 10 holes 19 is formed with a
circular large-dianeter portion 19a at one end portion thereof to be

d with | Tt ' | | it i |fted ]
mounted to a Duf SROfay B idE FUARIndT noPLeonfrlly EkbERding | ¢
f dib j 1 j ' by LDgi .

08{ g? deI vert ihgglld\ﬁ‘)alﬂlbsﬁzfl&gﬁ?%s g%df ié%gbé{a?f%%%iézgﬁggl g‘\‘/\g?faggvgnﬂécal

recessed por wa@ls?241 Sand e hild WpEe | andtbbes HoFL: éQfR@a%jﬁ‘grf%gzlugs

to mate with the projecting portion 16. The second coupling ne

inserted intd4s lamdeloferd mfunt wall post irdangf 1¥he hol | ow ppKé i RBuRt Qél}i]he
vertical frame nmenber 3, and is fixed by bolts 25.°  As shown in Fig. 4, the
vergical fradd dentimsektes dmtel andaikibwraggcart idn | 1T oIl £ige t PErHDEA DW
portion 3" as defined by a thick-walled inside wall 3a, outside wall (not
25 shéxamea member-dyalanstl is dEisend by Holtsislshinrsiceh Fa gsanReand 3,
a lower portion of the outside vertical wall 12 of

' that the projecting portion 16 is directed upwardly. The

~ inside and outside vertical walls 1l and 12 are formed with
horizontally elongated through-holes lé. Each of the through-
10 - - holes 19 is formed with a circular large~diameter portion 19a |
‘at one end portion thereof to be engaged with a lifting hook
' when the curtain wall unit is lifted and mounted to a subject
'outer wall, |
Each of the second coupling membets.zo is formed
15 with a recessed portion 24 as defined by inside and outside
vertical walls 21 and 22 and an upéer horizontal Qall 23.
~ The.recessed-portion-24 is opened downwardly aﬁd has such
a shape and size as to mate with the projecting portioh 16.
The second coupling member 20 is inserted into a lower end
20 pbrtion of the hollow portion 3°' of the §ertical frame member -
3, and is fixed by bolts 25. |
As shown in Fig. 4, the vertical frame member 2
is an elongated material including the hollow portion 3' as
" defined by a thick-walled inside wall 3a, outside wall (not
25 - shown) and thin-walled side walls 3b. As shown in Figs. 2
and 3, a lower portion of the oﬁtside verticai wall 12 of

the first coupling member 10 and the mount wall 17 are



the first coupling nenber 10 and the nmount wall 17 are -7- engaged with
the hollow portion 3'. The bolts 18 are insert- ed fromholes 30 of the
. nside wall 3a, and are threadedly engaqu with screw holes 17a of & he
nmount wall 17. Bolts 31 are inserted thrfoungh both the side walls 3b, and
are thread- 5 edly engaged with screw holes 12a forned at *the | dwer . =
portion of the outside wall 12. Sinmilarly, bolts 25 are inserted through <&
both the side walls 3b, and are threadedly engaged with screw holes 2la and
22a formed through the inside and outside vertical walls 21 and 22 of the
second coupl iengaged with thebhellow phytippes 'fr afhenbedds L&mre Hadenter
frame menber. 2_are in a_heat insulating construction such that inside frane
.portions la BfY fxpmkolesndlied throdffideavalisdaat andguaithneadedly and
2c to outside frame portions |b and 2b, _15 respectively, Each of the
proj ecting pdigagrad with saEey gggeﬁoaaﬁi RE HBspECUNt) Walle dfzge Boditish 31
each of the recessed portions. 24, o e,.secand _coupling.menbers 20 to aljgn
t he outer suﬁ%ﬁ:e’s”%?"p'fﬁé %f?uﬁBp%P?ﬁl ’é\?‘F F&%@r waﬁﬁ'&h%"dpﬁé’g AFe threadyy
right |ower custain wal | LL rle. A eqh] e 32 45
inserted i ntoe_ h?’fi%g%%W%%VEp%?fle%n}smiggoﬁ% hlgofrlére ??g%o&y$%§w r‘% é’rrs%:;ﬂf
OF 'tHE « d S ilarlly, - inserted
In such a mayereds dkLfal A g11"8563CERT1a206, C BRSS! 1230 AP lsh
through both-the'side walls 3b, and are threadedly engaged
with screw holes 2la and 22a formed through the inside and _
outside vertical walls 21 and 22 of the second coupling s
10': " member 20.
| ' The upper frame member 1 and the lower frame membgr_;
2 are in a heat insulating construction such that inside
frame portions la and 2a are connected through heat insulat-
ihg materials lc and 2c to outside frame portions 1lb and 2b,
15 respectively.
Each of the projecting portions 16 of the first
coupling'members 10 is engaged with each of the recessed
portibns 24 of the second coupling members 20 to align the v
outer surfaces of the left upper, left lower, right upper
20 and right lower curtain wall units A3,-Al,'A4 and a,.
| A connecting plate 32 is inserted into both the
hollow portions 15 of the first coupling members 10 in such.
a manner as to be laid thereacross. The connecting plate
32 is formed with screw holes 33 to be threadedly engaged
25 ‘with the bolts 35 at both ends in the longitudinal direction
thereof. The screw holes 33 are opened to the through-holes

19. As shown in Fig. 4, the bolts 35 are inserted from



L

32 is,formed with screw holes 33 to be threadedly engaged 25 with

t he

bolts 35 at both ends in the longitudinal direction thereof. The screw

+hol es 33 aré opened to the through-holes 19. As shown in Fig. 4, the bolts
35 are inserted from t hr ough- hol es- 84-of the inside walls 3a of the -

ve

dcal frame nenbers 3 of the left and right upper curtain wall units

[err] ‘and [err], and are threadedly engaged from hol es 36 forned through

t he

i nside vertical walls 21 of the second 5 coupl i ng menmbers 20

t hrough t he .t hr ough-hol es i pto the screw holes_33. There are provided
i f”!?r{eaﬁ t%‘@ o4

lowfrictio

the iirsideivrlie, 3rcaf Hhe| yertigali he

dj fi ' 0, h ' plate 32 is.b ht
Tto tignt s ik T St 18R Adf EPRRETUppd Rk Eap Rati o) Ve

35

and

and

S ate 35 angied AP drif A ¢ Nnd Cufe, 0rIEI0EL HoRGRUCRob RoTBENSE. 02
ow- {7 ct i ooy eribud At tiig1dd oy peLder A o0t 5108 VenLl Gabotal | S 21

22 of the second coupling nmenber 2 riction

The side walls 3b of the vertica

38gar ¢ br ougiapiny eitAts I Reiihsud) ste #ibayh=no1d8 157 ihea challs 11

12 of the tirst coupling nmenber 1

frame menbescew hdled F3. arthdrd)ire npedvided alowmelicuibhSshaets 3nd
[err] are 20 formed with recesses 39 to be engaged with the

proj ecting pttached o dhd imdidetvertitahovakldel s df. the adjacent

Y,

10

15

20

25

first coupling members 10, and the connecting plate 32 is
brought into tight contact with the low-friction sheets 37
by the bolts 35, thus sandwiching the first coupling members
10 between the connecting plate 32 and the second.coupling
members 20. Similarly, there are provided low-friction
sheets 38 attached to the inside ahd outside vertical walls
21 and 22 of the second coupling member 20. The low-friction
sheets 38 are brought into contact with the inside and out- |
side vertical walls 11 and 12 of the first coupling member
10. | |
The side walls 3b of the vertical frame member 3
of the left and right upper curtain wali units Ay and A, are
formed with recesses 39 to be engaged with the projécting
portions 16 of the first coupling members 10, | |
Thus, the adjacent first coupling members'lo are
connected with each other by the connecting_blgte 32 and the
adjacent second coupling members 20, andlﬁhe oht-of?plane
. positions of the_first_and second coupling members 10 and
20 are aligned. Further, as the:projectihg portions 16 of

- the adjacent first coupling members 10 are engaged with the



Thus, the adjacent first coupling nmenbers 10 are connected with each other
by the connecting plate 32 and the adjacent second coupling nenbers 20, and

t he out-of - pl ane 25 positions of the first and second coupling

menbers 10 and 20 are aligned. Furtherg -as the projecting portions 16 of

t he adj acent first coupling nmenbers 10 are engaged with the -9- recessed
portions 24 of the adjacent second coupling nenbers 20 to restrict the o

. out-of-plane positions of the first and second coupling nenbers 10 and 20,

the outer surfaces of the |eft upper, left lower, right upper and right

| ower 5 re@é&éednpwhh.oual Ra olfehl aarjfideeﬁ:r lsetichd &fbup 1itd nvéribers _'
each other to obtain a flush outer surface of the unit type curtain wall _

unit as a wha@. tohrestrhetcoheecoutrgfppilanelpomit iidns ek it chilrsipldng)

menbers 20 are fixed by the bolts 35 to the vertical 10 frame
nmembers 3 of sémondfcoupliingghembprer 10uandi R20waltheutiuter urdfaoes [of ],
the bolts 35 are displaceable vertically and horizontally relative to the

first couplirghercheft supper,olpfiy loveme cHoblgMPRSTantD right dawem|t,
each of the curtain wal|l_units. may be independently nmoved in their plane
15 5 ancFliﬁF%fan‘éahlsBPaEﬁnégt' By eafiqd 35F BacAFS kéﬁ’pafriyﬁbnﬂléchdeach
earthquake et c. be, absor be n he curtain units. In th
af orenent i oné?)tl'b?"ef r%ﬁt%i%o& %%HEB gﬁgeﬁ rsé‘?" éﬁﬁp}l&tdﬂ’ﬁeﬁﬁb‘r‘% tw%rcgzrtaln
provi ded at thelfp&)n edge

it as a whole.

While the connecting plate 32 and the second cou- o
piing.members 20 are fixed by the bolts 35 to the vertical :
10 ' ffeme members 3 of'the left'ahd right upper curtain wall
o units A3 and A4, ‘the bolts 35 are dlsplaceable vertically
and horzzontally relatlve to the first coupling members 10
owing to the through—holes 19. As a result, each of the
| ourtaih wall units may be'independently'moved in their plane,
15 and in-plane displacement created by thermal expansion and
earthquake, etc. may be absorbed among the curtain wall units.
In the aforementioned pfeferred embodiment, the
first coupiing membefs 10 are prOVided'at'the upper edge \‘#
poftion of'the left and right lower curtain wall units a,
20 | ahd Az,.ahd'the second'coupling members 20 are provided at
the lower edge portion of the left and right upper curtain
wall uhits A, and A4; However, the first and second coupling
_members 10 and 20 may be provzded in such a manner as to be
| reversed to the above.
25 : Further, although the connecting plate 32 is
inserted into the hollow portions 15 of the adjacent first

-coupling members 10 in such’ a manner as to be laid there-



portlon of the left and right lower curtain wall units Al 20 and A2,
and the second coupling menbers 20 are provided at the | ower edge portion

of the left and right upper curtain wall units [err] and [err]. However,
thevfirst and second coupling nmenbers-1@ and 20 may be provided in such a
ma r as to bé reversed to the above. 25 Furt her,

al t hough the connecting plate 32 is inserted into the hollow portions 15 of
.the adjacent first coupling nenbers 10 in such a manner as to be laid

t her e- -10- across, the connecting plate 32 may be provided across
dependi ng porgdd % | r&?gr Ned®i c t 0ina
nodi fi ed enbodi ment”. &herewor egc%%ﬁxgg ?iﬁg %%gtgéagg hQQ a%d 5

.across the adepeidird Foreioms i e £1 c h the
second coupling rrer%ber 5562% by the bé?i@ 3% %ﬁ?g?ﬁg"%ﬁfgoﬁge Pﬁsﬁeet%b

t hr ough- hol epoktieing 10 fin i wedified empdeimede, with the first coupling
menbers 10 sandw ched between the connecting plate 32 and the second
coupling 10 menikn otifer wordd,l thélddntecting plate 32 is laid
5 _ across the a&jacent first coupling members 10, and is con-
nected with the second coupling members 20 by thé bolts 35
passing through the through~holes 19 of the first coupling
U members 10 with the first coupling members 10 sandwiched

between the connecting plate 32 and the séco'nd' coﬁpling

10 members 20.



1. A curta%n—ma##—coﬁpf+s+ﬁg—curtain wal | units, which are juxtaposed

vertlgally ontaII |n a vertical plane, interconnected with each

ot her iat a @B! I wher-e *four corners of said curtain wall

units are er by connecting apparatus conprising a palr -of
first coupling nenbers flxed to upper edge portions of a pair of’ G

hori zontal | y adjacent |ower positioned curtain wall units, respectively, <&
said first coupling nmenbers each havi ng-ar dpwardly projecting portion, a
pair of second coupling nmenbers fixed to | ower edge portions of a pair of
hori zontal |y adjisAkM8 upper positioned curtain wall units, respectively, in
such a manner as to be arranged in opposed relation with each ot her, said

. second coupling nmenbers each having an upwardly recessed portion; each
projecting portion belng ﬁ ged with a, respective,one of said recessed

portions in such a alh- %?%B€1§EP tFVEtGFEpVS&énﬁﬂﬂtéﬁ #hdch
curtain wall units jn the vertica % flhoglé ﬁtg di E gé on_in saﬁg 1
vertical planqufgﬁﬁﬁﬁiQ%ﬁf whi T et ott 2 6f B angrttaPate Ydﬁ&pﬁa&? ishe
thereof is restyjpied:; a SOMNGE déé@&dp&ﬁ:ﬁ &?9 Qﬁﬂng hbeg ﬁ%&?ﬁ% nS@led Ti rSt
coupl i ng rrenbe s Or ‘across.sai d second coupling nenbers; rough-hol'es :
formed through id Rgdl Badkerdd rﬁsuprcsahdnses@nsasauehhesme{mq&sunns -

respectively: and bolts inserted through said
are adjacent one ano;he:_by connect}ng apparatus
- comprising a pair of firsi coupling members fixed to
upper edge portipns of a pair of horizonta;ly adjaeent
lower positioned curtain wall units, respeetively; saiad
first coupling members each having an upﬁardly
projectiﬁg portion, a pair of second couﬁling.members
fixed to lower edge portions of a pair of horizontally
adjacent upper positioned curtain wall units,
respectively, in such a manner as to be arranged in
opposed relation with each other, said second coupling
members each having an upwardly recessed portion; each
projecting portion being engaged with a respective one Y,
of said recessed portions in such a manner that in-plane
relative displacement of the curtain wall_unitS-in the |
vertical and horizontal direction in said vertical plane
is permitted, while out-of-plane relative displacement
thereof is rest:icted: a connecting plate provided
either across said first coupling members or aeross gaid
second coupling members; through-holes formed through
‘either said first or said second coupling members,

respectively:; and bolts inserted throughzsaid



“12- t hrough-holes for fixedly connecting said connécting plate and either

said fjrst or said second coupling mepbers with the pllng
tnenbers sandwi ched between sai d conhetti ng plate an( mnmﬂw llgﬁw:
coupling nmembers. 2. A curtain wall conprising curtali |ch
are uxtaposed vertically and horizontally in a vertical plane,

i nté~connected with each other at a portiag of the wall where four corners

of said curtain wall units are adjacent one another by connecting apparatus

conprising a pakh QHQH 5%ﬁe%0¥WE g laadﬂgg?ilﬁzégggﬂcfﬁggégﬁﬁéions of

a pair of horizontal acent | ower sitio aln wa u

respectively, sghidell use “e(i‘tl?ﬂelrnQa'I‘a”tﬁrr%te%h 41 kb Sbhd /AU g ecessed

Jportion, a pair of second coupling nenbers fixed to |ower edge portions of

a pair of horizgohdery adithcehle SRPRT PR ioENbDUPN iRy meitdrainits,
respectively, in such a manner as to be arranged in opposed relatlon W th

each other, sai dandwdetiedobpitwegnadid coamEtding Wl ave Wi rgd id Nfogmed | Ng
portion: each proj ecting portion being engaged with a respective one of
sai d recessed peaticons icoupldinga membess.t hat i n-pl ane rel ative di spl acenent
of the curtain wall units in the vertical and horizontal directions in said
vertical plane is permtted, while ' L

2. A curtain wall comprising curtain wall units, which
are juxtaposed vertically and horizontally in a vertical
/ plane, intercohnected with each other at a portion of
the wall where four corners of said curtain wall units
are adjacent one another by connecting apparatus.
comprising a pair of firsi coupling members fixed to
upper edge portions of a pair of horizonmtally adjacent
~ lower positioned curtain wall units, respectively, said
first coupling members each having an upwardly recessed
portion, a.pair of second coupling members fixed to
lower edge portions of a pair of horizontally adjacent
upper positioned curtain wall units, respectively, in
such a manner as to be arranged in opposed relation with
each other, said second cbupling members each having an
upwardly projecting portion; each projecting portion
being engaged witﬁ a respective one of said recessed
'portions'in such a manner that in-plane'relative
displacement of the curtain wall units in the vertical
and horizontal directions in said vertical plane'is

permitted, while



‘- 13 - out-of- plane ive displacenent thereof is restricted: a

conneqtl g@w ded either across said first coupling nmenbers or

pacross s g nenber $; *t hr ough-hol es forned through gither
said first of sal coupl i ng menber s. respectively; and bolts
i nserted through sald t Ar ough- hol es for fixedly connecting said connecting~
plate and either said first or said §econd coupling nenbers with the ot hers
pair of coupling menbers sandmnched betméén sai d connecting plate and said
former pair of coupllnqlnenber par at us accordlngato claims 1 or

2, wherein sai ®WrQfe® QHf;ﬁﬁ¥qqu?wﬁ9%P TEBRME aFRYERRE ehBi ng hol 1 ow
4, A
portion 4 A SRS CSUdl B AINE pIUGLSLY, SPLAWEORRERHETY |

sai d second horh%%”%@éék‘%3&5¥¥ﬁ ‘H&Hﬂéf&lé?”ﬁ@%ésé”sé?&hsécﬂﬁﬂner as to

be laid thereacross An apparatus according to any preceding claim
wher ei n each OfcoWﬂJd M 521 th SARRHICh Al ACEHEnEQUPR L BgREEDERE Lhas a

nmount wall inserted into a hollow portion formed in a vertical franme member
of said |over gaidaiiced) lodinidia agkdndesobyl enpohémberslich a manner
respectivel?; and bolts inserted through said
through-holes for fixedly connecting said connecting

plate and either said first or said second coupling

members with the other pair of coupling members o/

" sandwiched between said connecting plate-ahd said former

pair of coupling members.

3. An apparatus according to claims 1 or 2, wherein
said projecting portion has a horizontally extending

hollow portion.

4. An apparatus according to claim 3.'wherein-said
-connecting plate is inserted in both of said hollow
" portions of either said first or said second
"horizontally adjacent coupling members in such a manner

as to be laid thereacross.

5. An apparatus according*tb any preceding claim
wherein each of said first or said second adjacent
coupling mehbers has a mount wall inserted into a hollow
portion formed in a vertical frame member of said lower

curtain wall units and fixed by a bolt in such a manner

3



-14- that said projecting or recessed portion is diTectetd—upwardly or
d@mnmafdly 6. An apparatus according, to any preced“ H claim wherein each

of said throagh-hol es has a size permtting vertica m m"tmmm

novefrent ;of said.bolts relative to either said firs
adquent coupl ing nenbers. 7. An apparatus to any precedlng & afm *wherein

each ™ of said through-holes is forned with1a eircul ar | arge-dianeter portion
to be engaged with a curtain wall lifting hook at one end portion thereof.

8. An apparatu coupﬂdﬂ %g&*ggynp?e&edf &9‘*@#@%‘3: e@fpe;f)‘t_ <t,he ot her

pair of adjace s Inserted | Bw portion formed
in a vertical. fy Hwmdd ypper curtain wall units, and is fixed
by a bolt in such a manner that sald recessed or projecting portion is
directed downwardly or upwardly. 9. An apparatus according to any precedi ng
claim wherein said connecting plate is forned with screw hol es threadedly
engaged Wi th s&.d Al tappair dxdsh sk dimen dongiy ysiewdd itig ectd im, t her eof ,
sai d screm/holes opening to said through-holes.

wherein each of said through-holes has a size permitting

vertical and horizontal, movement of said bolts relative

to either said first or said second adjacent coupling

menmbers.

7. An apparatus to any preceding claim, wherein each of
said through-holes is formed with a circular
- large-diameter portion to be engaged with a curtain wall

'1lifting hook at one end portion thereof.

8. An apparatus according to any preceding claim,
wheréin éach pf the othet paif of adjacent coupling
members is inserted into a hollow portion formed in a
vertical frame member of said upper curtain wall units;
aﬂd is fixed by a bolt in such a manner that said
recessed or projecting portion is directed downwardly or

upwardly.

9. An apparatus according to any preceding claim,
wherein said connecting plate is formed witn‘screw holes
threadedly engaged with said bolts at both ends in a
longitudinal direction thereof, said screw holes opening

to said through-holes.



~ conprjsin

- 15 - 10. An a rat ccording to any preceding claim further
jction sheet attached to an interior-side wall of inside
m@ﬂsald coupling nmenmbers whi-ch have sai d projecting
“An

vertical MR

portions, sard
| ow-friction sheet. 11.
further conmprising lowfriction sheets attached to interior-side and

outdoor-side-vertical walls of each of the other pair of adjacent coupling

menbers which have said recessed parti.ons. saifd, g | Gl d Sfigets bein

02 ﬁon; act. \é\n ]E *nfr F8P9§P§§§ gﬁ%%cﬁ?tlg%grt-osiaddﬁ’s %&{){ﬂl{eﬁrd-\%‘lrt Ical wall sgof
each of sai ai.r :ad) Nty SGRWH I "B . I @ US '
substantial l'y géggéggrf ggfrv%nggﬁ@r:%f elrogﬁgl[eyltd(}ﬂadrﬁ as eISti I%%ar??ee%p?% ﬁle
acconpanyi ng di a¢eP93r-side wall of inside vertical walls of each of

plate being a tight contact with said °

<

said coupling members which have said projecting
portions, said connecting plate being a tight contact

with said low-friction sheet..

11. An apparatus according to any preceding claim,

appar atus accegding to any preceding’'claim :;;

I
}

further comprising low-friction sheets attached to o/

.-interior—side'and outdoor-side vertical walls of each of
the other paif ofiadjaceht coupling members which have
said'receSSéd portions, said low-friction.sheets being
in contact with interior-sides and outdoor-sides of
outer vertical walls of each of said former pair of

adjacent coupling members.

12. An'apparatus~subs;antially as described with
reference to and as illustrated in the accompanying

drawings.




