1 ECURTAIN WALL BACKGROUND OF THE INVENTION 5 Field of the Invention

[ 0001] The present invention relates to a curtain wall, and particularly
‘to a curtain wall which does not need a caulking work for sealing a
connection section in which upper, lower,,left and right adjoining curtain
wal | units intersect one another and 10 provides a degree of freedomin the
order of installing the curtain wall units. Background Art [0002] Curtain
wal I's include knock-down type curtd@ldRTWIN $WAbiLch are formed by conbining
structural nenbers at a 15 construction site, and unit-type curtain walls
whi ch al ready incorporate glass panels and are installed at a construction

site. One of nethods of i BNGKERk@ IND OR TE GUMENTIOA | s successivel y

on a building wall is an interlocking type nethod which has been primarily
used in countries other than Japan. The interlocking 20 type curtain wall

i s generagly Hqéﬁ:pg[feccﬁé)yn{,éhhlor,}g a glass panel into each unit in a
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di rection. Tmtgé@% Vé‘ﬁﬁl gal ly adjoining pair of the curtain wall units
are arranged_&mlﬁg_tmm.tﬁlﬁ proj ection and the correspondi ng recessed

groove are {Tﬂﬁ(gﬁétggg Wi th @@Fﬂélﬁt hga)l thﬁrcﬁ?deah@r%@t%wal &twﬁee curtain

di spl acenen en the curtain wa units, maintainin cl osely .adhered
2 walls which are formed by comb:mng structura members at a

15 construction site, and unit-type curtain walls which already
incorporate glass panels and are installed at a construction site,
One of methods of installing unit-type curtain walls successively
on a building wall is an interlocking type method which has been
primarily used in countries other than Japan. The interlocking

20 type curtain wall is generally prepared by fitting a glass panel
into each unit in a factory, then carried and installed in a
construction site. With installation, upper, lower, left and right
units are fitted in one another, thereby forming a surface of a
building wall.

25 [0003] In Japanese Patent Laid-Open  Publication
7-3923(1995-3927), a curtain wall is disclosed, which is a
unit-type curtain wall configured to be formed by arranging
curtain wall units successively, vertically and laterally, and in
which one of opposing faces in an upper frame and a lower

30 frame of each of the vertically adjoining curtain wall units has a
projection and another one has a recessed groove, successively
along the longitudinal direction. Thus, each vertically adjoining
pair of the curtain wall units are arranged such that the
projection and the corresponding recessed groove are mated

35 with each other, thereby absorbing relative displacement
between the curtain wall units, maintaining a closely adhered



stat'e of sealing nmenbers upon the relative displacenment, and ensuring

wat er -tightness. [0004] In Japanese Patent Laid-Qpen Publication
7-291821(1995-291821), a construction of a curtain wall is 5 disclosed, in
which a | ocking piece is fornmed on each rear face side of left and right
vertical holding franmes of a panel unit, each |ocking piece having an
engagi ng groove facing in the sane lateral direction and having a
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secondary frame, respectively, thus performing installation of

the curtain wall.

[0005] However, when each panel unit is connected to

20 another one both in the vertical and lateral directions in the
interlocking method, the installation must be started at a
predetermined end and performed successively, thereby limiting
the degree of freedom of the working. Additionally, in the case
of installing the last one unit of one row in the lateral direction,

25 adjoining units installed just before the last one unit must be
displaced once away from their installed positions in the left and
right directions respectively, and then returned again to their
originally installed positions after the last one unit is installed.
Otherwise, a work must be required for removing engaging or

30 fitting portions which perform the interlocking of units, and
making a seal around a site to be in contact with another unit
using a caulking agent or the like.

[0006] In a conventional method, when attempting to get
complete air tightness or water-tightness, a work must be

35 required for arranging a catch pan as a joint sleeve for
connecting adjoining two units on a connection site of these two



3 units, and making a seal directly on or around the connected section
using a sealing agent such as a caul king agent. Thus, such a work should
‘be conplicated and require significant tine, thereby increasing the tine
for conpletion. 5 [0007] An object of theypresent invention is to provide a
curtain wall which does not need a seal form ng work based on a
conplicated wet sealing nethod, and enables to forma stable seal based on
a dry seal i ng/missha@hdisnakingas seal gtireetlyhen ornarewpdcthg @ nBRCLE!
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seal between opposing ends,.0 adj oi nin irst sealin as
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I ntersectional area of adjoining upper, lower, left and right curtain wall

units. 35 [0010] Another aspect of the present invention is a curtain wall
(10) inclgding curtain wall GUMMARPDF209E BOPENTION

[0009] To achieve the object above, one aspect of the
present invention is a curtain wall (10} including curtain wall
units (100, 200, 300, 400) each arranged vertically and lateralty
and connected with adjoining curtain wall units through
20 interlocking type connecting portions provided at its four sides,
the curtain wall comprising: first sealing members (305)
extending laterally along each connecting portion of vertically
adjoining curtain wall units (100 and 200, or 300 and 400);
second sealing members (507) extending vertically along each
25 connecting portion of laterally adjoining curtain wall units (200
and 400, or 100 and 300); and third sealing members (700)
provided at both ends of an upper frame (401) of each curtain
wall unit and adapted to serve as a mediating means for
ensuring continuity of the seal between opposing ends of
30 adjoining first sealing members (305) as well as to serve as a
mediating means for ensuring continuity of the seal between
opposing ends of adjoining second sealing members (507} in
each intersectional area of adjoining upper, lower, left and right
curtain wall units.
35 [0010] Another aspect of the present invention is a
curtain wall (10) including curtain wall units (100, 200, 300,




4 400) each arranged vertically and laterally and connected with
adjoining curtain wall units through fitting portions provided at its four
sides, the curtain wall conprising: first sealing nmenbers (305) extending
| aterally along each fitting portion of vgrtically 5 adjoining curtain wall
units (100 and 200, or 300 and 400); second sealing nenbers (507)
extending vertically along each fitting portion of laterally adjoining
curtain wal | 400)sed&00ammahgetD¥erbical B0 aardd |30@)ally reindl ceun e ok hombisr s
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curtain wall (10) including curtain uni t (1020 @}(3 H% each
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provided at and abutting a bottom end of each second sealing
member and adapted to abut top ends of the third sealing
members provided in an adjoining unit located below and make
20 a continuous seal between the second sealing member and third
sealing members provided in the adjoining unit located below,
each of the first to fifth sealing members being provided in
advance in each unit; whereby a cut-off wall can be formed
after assembly by these sealing members and vertical frames
25 (510, 540) of each unit.
[0011] Still another aspect of the present invention is a
curtain wall (10) including curtain wall units (100, 200, 300,
400) each arranged vertically, laterally and successively and
connected with adjoining curtain wall units, the curtain wall (10)
30 comprising: vertical fitting projections (303) each provided on a
top face of an upper frame (301) of each unit, projecting along
the face direction, and adapted to connect vertically adjoining
units (100 and 200, or 300 and 400); lateral walls (405) each
provided at and extending below a lower portion of each unit
35 and adapted to abut the vertical fitting projection of the unit;
lateral fitting projections (510) each provided at one lateral end



| ateral fitting projections (510) each provided at one lateral end 5 face
of each unit in succession to one end of each lateral wall, extending over
substantially the whole vertical length of the unit and adapted to connect
| aterally adjoining curtain wall units (200 and 400, or 100 and 300);
vertical walls (540) each 5 provided at the other lateral end face of each
unit in succession to the other end of each lateral wall, extending over
subst anti al | fatbeofved eh \Lmltla@asuteegsﬂmmtomaeuend oﬁr&acﬁuépt@cal wallabut
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vertically adjoi n|n uni't s f(LlOO and 200,
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uni t andy gxt %@rﬁﬁe?vﬁﬁdsﬁ%bﬂ?t ddédne ft@ﬂ:hé‘“'l'@ieﬁ‘aWQNﬁht i uppensehling0013]

still anot hermaeshﬁ)g%tr C()80()) prrt)%slged Iar%V%nr}cli Ogbluttlng a top end of each
vertical sealing member and adapted to close a gap to be
formed between the upper sealing member and the end sealing
members; and a lower sealing member (900) provided at and
20 abutting a bottom end of.each vertical sealing member and
adapted to close a gap to be formed between the lower sealing
member and the end sealing members provided in an adjoining
unit located below.
[0012] Another aspect of the present invention is a
25  curtain wall (10) including curtain wall units (100, 200, 300,
400) each arranged vertically and laterally and connected with
adjoining curtain wall units, the curtain wall (10) comprising:
connecting portions (302, 303, 404, 405) each provided at
upper and lower ends of each unit and adapted to connect
30 vertically adjoining units (100 and 200, or 300 and 400); and
elastic air-tight sealing members (Ls, Rs) provided at both
lateral ends of each unit and extending over substantially the
whole height of the unit.
[0013] Still another aspect of the present invention is a
35 curtain wall (10) including curtain wall units (100, 200, 300,
400) each arranged vertically and laterally and connected with



35 curtain wall (10) including curtain wall units (100, 200, 300, 400)
each arranged vertically and laterally and connected with 6 adjoi ning
curtain wall units, in which an air-tight sealing mnenber exhibiting

el asticity along the whol e height of eachgunit is provided to at |east one
of the lateral ends of at l[east one of a group of units to be laterally
arranged. 5 [0014] According to the present invention, when assenbling is
carried out, a)dycanum@stowtalmnmsalt elindfs,a iour whiioh vl | ai g ngealifrgai n

| it t t
oA 0 RS S N LT e AT g
wor k based onst[m;a)\m@embto sttaldasy owee hafdthisilatem | caud kiofigatlabgast onetokal i ke.
In addition, I‘OVI redet e el astic sealing naterials to each
ani ¢ advar@ TR o A8sR0R B TRRE lyi@tBhaade™ o o cate & conti nuous
seal | at :3502 fooe43ecti Orwtc@fcﬁﬁ of tche ad%gl rrblregehtll t $nvbasieh,on vahen
t 015 Addi t
ctructure, | AEERINT g ﬁaarrie?i L0 £ALenablon revcl By

mol ded with aNa$iea4lr1cmgdrwg etuatauﬁucnaais uﬁﬁt@edfvhidh cemes fititedt he gdtitred
seal i ng rrenb(?}rs a apt d tq serve as nediating neans for ensuri

continuity oft etREEHOSKHSI nB’I%%ds FrCRy GG £ |9%’i"9§6t'gﬁd

second seal | qsoﬁteahgr ?chéae el hamad @ dCfOLEHEe fgelali tf}zsr@flngr\&d)lwkl hgsédeorsahld ng
ability, and maintain stable seali ngg es for I onghgerhl od of. tine
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units. [0016].—;@@&«%&1@!I n@rd\ﬂd‘m EFéééﬂérmnNéﬂt ke@é'stl&’eééanﬁ Iynaeénau; dioni ng
units are connect ed t %et er he i.nterl ocki r}}‘?e or exagg) Whl l e

the |ateral | yeagdiRitn @ﬁ.\&a@ én 3 SRRERANM 84k !k%ﬂﬁ&u@sw.

connected, ongynBn UV BE| AR ea?ét@%t@rs@d’aéh@!héré@i\iﬂm RRITO BNt ot
| at er al ends of each unit for ti ngaﬁn ai r- ht seal between the
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sealing material such as foamed smcones, to the third sealing
members adapted to serve as mediating means for ensuring
continuity of the seals between opposing ends of adjoining first

20 and second sealing members can eliminate possibility of
reducing the sealing ability, and maintain stable sealing
properties for a long period of time at each intersectional area
of adjoining upper, lower, right, and left units.

[0016] According to the present invention, vertically

25 adjoining units are connected together by the interiocking
method for example, while the laterally adjoining units are
joined together, without being connected, only by proving an
elastic air-tight sealing member at both lateral ends of each unit
for creating an air-tight seal between the units. Thus, the

30 assembly is not restricted by the order of installation of units in
the lateral direction, thereby enhancing the degree of freedom

~in the installation work.
[0017] Moreover, according to the present invention, since
an air-tight sealing member exhibiting elasticity along the whole

35 height of each unit is provided at least one of the lateral ends of
at least one of a group of units to be laterally arranged, if using



an air-tight sealing nenber exhibiting elasticity along the whole 35

hei ght of each unit is provided at | east one of the |lateral ends of at

|l east one of a group of units to be laterally arranged, if using 7 this
unit as the last one to be installed in g lateral row of units, it is not
necessary to nove the laterally adjoining units aside upon the
installation of the last one unit. Also, it is not necessary tqQ renove
engagi ng por thimsiniidschhedetbrane lie Beiimsénlladkimeg tatesat sanesf iwhitsat
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appear ance ofypon 1eheuitstatiakbon . oFi ghe2last aonenluaried Aisay ot & papt of
the curtain wall of Fig. 1. Fig. 31is di howj a sl upi & of
the ourtain Tegacsery g empye, shedeld 08FRLS oRIens R EaHg e
upper, |gvenntéabtkhng typét conhestiont, ebtediotbnemimtdfereadh gunt iand
vertical cross section ,show n portion er upper, lower, left and
right units irﬁﬁgﬁs@cﬁeadr@%fb‘?ﬁgre. Fepv Pgrﬁoﬁb:??i zontal cross section
taken along line V-V of 20 F ig. 7 is a horizontal cross section
taken along line VI-V i e s 2 di agrg omi ng a right
lower unit. Fig. 9 is & R SR HI N O 4 ;'-%‘="’ fe . 25 Fig. 10 is
a di agram Shlf:mimg left Higwer wniat difheamllsHEvingl agrappeboanag afl ef t
upper unit. Fig. 12 is a plan view showi ng an end seal ing nenber attached
to an endOof Giitappatallrane. Fig. 13 is a cross section show ng a connect ed

section of 30 a | atigral j¢laptdMabgali viewrestbarpandof heend rssial wed! ménber .
Fig. 14 is a plan viéew showng a reinforcing plate enbedded in the end

seal i ng nenb r'g-lii-g. 15 is a side view of an intersectional area of each
Fig. 3 is a diagram showing a single unit of the curtain

wall.
15 Fig. 4 is a perspective view of a portion where upper,
lower, left and right units intersect one another.
Fig. 5 is a vertical cross section showing a portion where
upper, lower, left and right units intersect one another.
Fig. 6 is a horizontal cross section taken along line V-V of
20 Fig. 5.
Fig. 7 is a horizontal cross section taken along line VI-VI
of Fig. 5.
Fig. 8 is a diagram showing a right lower unit,
Fig. 9 is a diagram showing a right upper unit.
25 Fig. 10 is a diagram showing a left lower unit,
Fig. 11 is a diagram showing a left upper unit.
Fig. 12 is a plan view showing an end sealing member
attached to an end of an upper frame.
Fig. 13 is a cross section showing a connected section of
30 a lateral elastic sealing member and the end sealing member.
Fig. 14 is a plan view showing a reinforcing plate
embedded in the end sealing member.
Fig. 15 is a side view of an intersectional area of each
unit of a first embodiment.
35 Fig. 16 is a diagram showing a left upper unit according
to a second embodiment of the present invention.



unit of a first enbodinment. 35 Fig. 16 is a diagramshowing a |eft upper
unit according to a second enbodi nent of the present invention. 8 Fig. 17
is a vertical cross section show ng a portion where upper, lower, left and
right units of Fig. 10 intersect one angiher. Fig. 18 is a horizontal
cross section taken along line V-V 5 of Fig. 17. Fig. 19 is a horizontal
cross section taken along line Vi-Vi of Fig. 17. Fig. 20 is a diagram
showi ng a right | oeg. drits a \Femcallcrcsssasecagnaahsmmn@ Ot MW g pRer

i agr am showtFar | SR elipartoane BERLfie GFeFln Vhe, Iforedet 'oné

i nt er sect i onadnaihaa. of each unit of the second enbodl ment. 15 DETAI LED
DESCRI PTI ON OF THE
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with reference to ﬁéﬂbﬁl}gﬁ%rﬁ 4‘9“?%’191:‘?1 éise‘c?sgétcﬁ@qh&g%eﬁn?%héo@@?d‘?galer gl
constructgon)ofFlF@) 17is a di agram show n? an ?ppear ance of a curta:g

| whi ch ront view seen from |
\(Ng) |s|2 velr'fl cfa? (ﬁr‘gsaié’iﬁ HRTHOTH Al £rOSSNsE '??u@ﬁﬁﬂt&ﬁéﬂa I'ﬁﬁ y]gl s a
hori zontal crgfsiggecyion of a unit i nst all'ing portion. The positi onal

relation of curtain wal] units is described base n the arrangenent shown
in Fig. 1(a). It id/8o%dH!s RafIaH ¥ RS Wb‘?%\/ﬁﬁ ts&avﬁ rLU}hEt he inside of a

room the positi onq:l,grqlaqg gnd,ﬁrdrﬁfgh@nﬂqglaghtgm Lppee weierse. [0021] A
curtain wall 10 shownh in %a 1S so construcifg as to c ver a frontage
of a builB@ing with G 2% e dagrarpsshowing a lefiopéer Unit: 51 (o 28, .,

31 to 35, ..., whi CFh ares @%nQFég#%rﬁosiY@Mmgad Ie/ft&[llﬁpé&tl_ﬁ’ﬂ@l | y W th one
anot her. These uni ts 11

are fixed to a builfdOngdals abwd%u\émm@mrsag@r%n%% 269 RbsBathi | s
frominstallifWit serme<ecdhd 8Ab8diment. Which are attached to cross

nmenber s
15 DETAILED DESCRIPTION OF THE INVENTION
[0019] The present invention will be described with
reference to embodiments illustrated in the drawings.
[0020] (General construction)
Fig. 1 is a diagram showing an appearance of a curtain
20 wall, in which (a) is a front view seen from the outside of a
building, (b) is a vertical cross section of a unit installing portion,
and (c) is a horizontal cross section of a unit installing portion.
The positional relation of curtain wall units is described based
on the arrangement shown in Fig. 1(a). It is noted that in the
25 drawings seen from the inside of a room, the positional relation
of left and right will be reverse.
[0021] A curtain wall 10 shown in Fig. 1 is so constructed
as to cover a frontage of a building with curtain wall units, ...,
11 to 15, .., 21 to 25, .., 31 to 35, .., which are connected
30 vertically and laterally with one another. These units, ..., 11 to
15, ..., 21 to 25, .., 31 to 35, ..., are fixed to a building wall by
suspending upper portions of these units from installing
members 61, 62, 63, ... which are attached to cross members
51, 52, 53, .. of frames of a building, respectively (see Fig.
35 1(b)). The circumference consisting of four sides of each unit
is joined to adjoining upper, lower, left and right units,



51,52, 53, ... of frames of a building, respectively (see Fig. 35 1(b)).
The circunference consisting of four sides of each unit 1is joined to
.adj oi ni ng upper, lower, left and right units, 9 respectively. This
connection will be described in detail below [0022] Fig. 2 is an enl arged
view of a part of the curtain wall of Fig. 1. In Fig. 2(a), four units are
shown to be arranged around an intersectional area A In the description
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| ower frame 3 vert frame 353 'and a %t vertical frame 354,
a t r ansoiD355dserirniztigndiofi theguppes, flowsy, blﬁﬂ? 69 gighhgresision®s @ ass

panel SG 11 U ehddtipl a YRamAg’ LYholohls) | 2 BpRaRIngSrighel dpgety, e

transom 355 and at e

portion of t{reekmang Hefly lmfvedw aamépdaémeﬂnme (efsert R & wﬁﬁ ibe
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a bottom fac e p05| 1 on on the frane” 30 SSmlarly, on a
bottom face ofuttaradlower frane 352 is 30 forned a concave portion(s) to

bosi 11 ondar undZ3f o PGB AR o SER N OP) (P and face of the:

| ef t Fig. 3 is a diagram showmg ‘a s:ngle unit of the curtain
wall 10, in which (a) is a front view seen from the outside of a
room, (b) is a side view, and (¢) is a front view seen from the
inside of the room. As shown in the drawings, the single

20 curtain wall unit includes a frame body 39 consisting of an
upper frame 301, a lower frame 352, a left vertical frame 353

and a right vertical frame 354, a transom 355 vertically dividing

the frame body 39, a single plate glass panel SG fitted in an
upper portion of the frame body 39 divided by the transom 355,

25 and a multi-layered glass plate PG fitted in a lower portion of
the frame body 39. On a top face of the upper frame 301 is
formed a convex portion(s) to be fitted in a concave portion(s)
formed on a bottom face of a unit to be positioned on the frame

301. Similarly, on a bottom face of the lower frame 352 is

30 formed a concave portion(s) to receive therein a convex
portion(s) formed on a top face of a unit to be positioned under

the frame 301. Additionally, on a left end face of the left
vertical frame 353 is formed a convex portion(s) to be fitted in a
concave portion{s) formed on a right end face of the right

35 vertical frame of a unit to be positioned on the right side of the
frame 353. Similarly, on a right end face of the right vertical



vertical frame 353 is formed a convex portion(s) to be fitted in a concave
portion(s) fornmed on a right end face of the right 35 vertical frame of a
‘unit to be positioned on the right side of the frame 353. Simlarly, on a
right end face of the right vertical 10 4firane 354 is formed a concave
portion(s) to receive therein a convex portion(s) fornmed on a left end
face of the left vertical frame of a unit to be positioned on the |eft
side of the freame 3584.is Focomedcai omscavet pertippés) tooweeeiMathesgi @ ght

it e SEHRSHS RS el NSRS it ehetesbrticol

wi Il be descfidrae biiraheniti bodeeapbsteboad poophg kEftssidet bé duniEaMeg
structure an%és aling 10 structure of each unit 100 to 400 constituting
the curtain 10 will be described with reference to the draw ngs.

[0025] 1.5 Connecti Q@rEtétitons cofittiesedpary Iswarctlefe arbtnigbhh wngsupper and
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upper and | ofR@ANGRUANSHMWIH E.e des¢ribegifyirtBer Ingfg HEPR er 1 ocki ng type
connecting stpecialr e for F2&tconpiest i rpnmdceivey f sametaket hand ghaealpper
unit 400 and "an upper frame of th

. | eft | ower unit .300...[00 op
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unit 300 in Hi@yifl) betd@cibei 6t pefd@ce363 tvet drawimgparal I el wi th each

other and are 25 fornmed over the whole lateral |ength of _t. upjt .. These
proj ections 3892303 condti tGPB@e&t%caﬁE‘JQWﬁedaggnnég?hﬂg gt) qthS and

each upper pydiseRitHeapPedi #68i1005eB0RIts303 is provided with a seal
| oadi ng portion 302a, 303a extendi

the unit. In each dine HePRRAFLIBEG Isgg'é&i&repﬁq %Y)%\Aé;]’ggﬁiéoa b%gdégﬁl é+§)|%gg[]e3f

el astic pgal iits TBHSEcr3éd wWokh iref@rervidled. Figs. 4 and 5. Fig. 4 shows

 a portion where upper, lower, left and right units intersect one

another. Fig. 5 is a vertical cross section taken along ling V-V

of a joined section of the upper and lower units of Fig. 4. In

Fig. 5 is shown an ‘interlocking type connecting structure for

20 connecting a lower frame of the right upper unit 400 and an
upper frame of the left lower unit 300.

[0026] On a top face of an upper frame of each unit

(upper frame 301 of the left lower unit 300 in Fig. 5), two

projections 302, 303 extend in parallel with each other and are

25 formed over the whole lateral length of the unit. These

projections 302, 303 constitutes a concave-shaped connecting

portion, and each upper portion of the projections 302, 303 is

provided with a seal loading portion 302a, 303a extending over

the whole longitudinal length of the unit. In each of the seal

30 loading portions 302a, 303a, an elongated elastic sealing

member 304, 305 is provided.

[0027] On a bottom face of a lower frame of each unit

(lower frame 401 of the left upper unit 400 in Fig. 5), two walls

404, 405 extend downwardly in the longitudinal direction of the

35 lower frame, running in the lateral direction over substantiaily

the whole length of the unit except both end portions. The



[0027] On a bottom face of a lower frame of each unit (lower frame 401 of
the left upper unit 400 in Fig. 5), two walls 404, 405 extend downwardly
in the longitudinal direction of the 35 lower frame, running in the | ateral
direction over substantially the mhole fngth of the unit except both end
portions. The 11 walls 404, 405 constitute a convex-shaped connecting
portion which is fitted in the concave-shaped connecting portion conposed
of the proj ewalw546@2,4853c0h9ﬂ218ﬁe lan ca;»mmmzhmmjemmrenettime PO and

| ower units, 5 the, el ' eal nenber 304 _of
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projections 302, 38/3 provided in the upper frame of the unit
300 limits movement in the direction from the interior to the
exterior or in the reverse direction of the upper and lower units
400, 300, fixes the positional relation of the both, as well as
20 provides a tight seal due to close adhesion of the elastic sealing
members 304, 305 to the walls 404, 405.
[0030] In the two elastic sealing members 304, 305, the
exterior side elastic sealing member 304 is used for ensuring
water tightness to prevent infiltration of water. On the other
25 hand, the interior side elastic sealing member 305 is used for
ensuring air tightness, and comprises a sealing material having
a higher sealing ability as compared to the exterior side elastic
sealing material 304,
[0031] From a bottom face of the lower frame 401 of each
30 unit vertical fins 406, 407 extend downwardly. In a connecting
work, when the convex connecting portion of the upper unit 400
is pushed down into the concave connecting portion, an upper
end of the projection 302 of the unit 300 connected below that
unit 400 will abut a lower end of the exterior side fin 406. At
35 that time, an upper end of the projection 303 of the unit 300
will abut a lower end of the interior side fin 407, thus limiting



wor k, when the convex connecting portion of the upper unit 400 is pushed
down into the concave connecting portion, an upper end of the projection
302 of the unit 300 connected below that wunit 400 will abut a | ower end of
the exterior side fin 406. At 35 that tipge, an upper end of the projection
303 of the unit 300 wll abut a |lower e of the interior side fin 407,
thus limting 12 further vertical novenent between the upper unit 400 and

the lower ufurtRO0vdiRRI2]Imovernentvisetwebe tesiuppealuniel 4p0oandi the he
direction fromthe ingﬁrior to the exterior or in the reverse direction

and 5 in thdOW&EtHRH 380rection of the upper and lower units are |inited

by such a cor[rwazin as TpNthienReyalkfeepositidNabrélladions ihhduglditeution
relative positional relation in the lateral direction is till.changeabl e,
each unit wiIffoBE thendntgrien kadhs exderiar Ok ripsshe aUsde8 BrectgR SN a
bui 1 ding gs qRSEd RRSHARM\GrekHBRCBY thR hippletakddovpinaees apesiitiicea!

rel ati on between the upper and |ower units. [0033] 2. Sealing between the
left and righty usWEB PheCoRREEHgNbaswRntheneds @baue ri ght @ﬁi& SSW®r pe

descri bed wt I i v a, ; Fi i tical
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respect i V81 y fixdingmtheeconnected apesisiona! relathen hotwesnstmsewpred@)dpanel
fixing porti qam&qnnﬁﬁg ng nenbers 503b, 503d extend perpendicularly toward
the exterior, respectively. To the ?anel fixing portion connecting nenbers
503b, 503d arl®QGi3hched sbcbadlipgabetyars theﬂe?@am@ rightompits2s 504d
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[0035] In thicesgbbatdnwih refieremcer todkgsgd, yp@ntdnnecting structure is
enployedy 8s ggpais for qaNPREENYdiifeal frames 353, 354 of left and right
units 200, 400 include primary end vertical members 501b,
501d which extend in the vertical direction, respectively.
Further, on the exterior side of the primary end vertical
members 501b, 501d, first glass panel fixing portions 502b,
20 502d extend, respectively. From the first glass panel fixing
portions 502b, 502d, panel fixing portion connecting members
503b, 503d extend perpendicularly toward the exterior,
respectively. To the panel fixing portion connecting members
503b, 503d are attached second grass panel fixing walls 504b,
25 504d respectively facing the first glass panel fixing walls 502b,
502d, and as such a glass panel attaching portion 500A is
formed by these components.
[0035] In this embodiment, an interlocking type
connecting structure is employed as a means for connecting the
30 vertical frames 353, 354 of the left and right units 200, 400.

In the right upper unit 200, an interior side distal end of
the panel fixing portion connecting member 503 extends toward
the interior beyond a point of intersecting the first glass panel
fixing portion 502b, and its distal end bends perpendicularly to

35 form a fitting wall 505 extending toward the left upper unit 400.
From the primary end vertical member 501b, a first vertical wall



30 vertical franmes 353, 354 of the left and right units 200, 400. In the
right upper unit 200, an interior side distal end of the panel fixing
portion connecting nmenber 503 extends toward the interior beyond a point
of intersecting the first glass panel fjxing portion 502b, and its distal
end bends perpendicularly to 35 forma fitting wall 505 extending toward
the left upper unit 400. Fromthe primary end vertical nenber 501b, a
first verticadllGwand1d saeondndeatisatomallvoR eaitena Ipap@ngicehrly in
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353 toward thggight upper unit 200. The first glass panel fixing wall
502d and the fourth ertical | 540 constjtute g .cqncave-shaped
connecti ng pggﬁél n i \rg Whlr‘cﬁ“? ig%ti ‘t‘P@@"H{H%C‘m}@eQ-@Hége‘ﬁe')(ib?ﬁje‘g%;ﬁng?’gmt i on
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20 panel fixin s 2b,_.502d, approximately two-thirds, .on the
exterior si dé‘,r%é:‘,\féhe g‘?ﬁ%ﬁ@?teﬂ@%gﬁp@éﬁMM%ﬁS%qgg QB%&E[}RM% st
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I nterior isobaric chanb r,ﬂgooo 1S é:orrposed of ﬁqhe fyrst, vertical wall
510, the foudtiRn dNcHNiGAI S Bited HeEaPyEXTa @Il%‘ﬁdor?é’-”t'}ﬁ&&ﬂgo%o'iq‘\%”

i nteriorqsi d%orfﬁti&ft@dpbk”ﬁfé’fﬂﬂ%g wellls sals, mepgers 501b, 501d, the second
vertical wall_ 520 and t

constituting [0/ bl ass ﬁg‘ng;-’]:: Pagg{ﬁtﬂeg%{aa\fﬁ%%m%ﬁgg@ﬁ%5350353?
of the left and right units 200, 400 are fitted together through
the interlocking type concavo-convex connecting portions, an
exterior isobaric chamber 500B is composed of the first giass
20 panel fixing walls 502b, 502d, approximately two-thirds, on the
exterior side, of the primary end vertical members 501b, 501d,
the first vertical wall 510 and the fourth vertical wall 540,
Simultaneously, an interior isobaric chamber 500C is composed
of the first. vertical wall 510, the fourth vertical wall 540,
25 approximately one-third, on the interior side, of the primary end
vertical members 501b, 501d, the second vertical wall 520 and
the fifth vertical wall 550. Each vertical member constituting
the glass panel attaching portion 500A, exterior isobaric
chamber 500B and interior isobaric chamber 500C is formed
30 over the whole length of each unit along the vertical direction
except for each connection section.
[0038] As the sealing member for the interlocking type
connection for connecting the vertical frames 353, 354 of the
feft and right units 200, 400, elastic sealing members 506, 507
35 are used. In this case, on the exterior side of the fitting wali
505 is provided an elastic sealing member 506 for ensuring



charber 5008 and interior isobaric chamber 500C is fornmed 30 over the whole
| ength of each unit along the vertical direction except for each
.connection section. [0038] As the sealing nenber for the interlocking type
connection for connecting the vertical frgmes 353, 354 of the left and
right units 200, 400, elastic sealing nmenbers 506, 507 35 are used. In this
case, on the exterior side of the fitting wall 505 is provided an elastic
seal i ng nenbe/ﬂaﬁé)ﬁtlfghtr@?oswthmg elasticasealinggmemebeyr 306 exdleaxting owari ng
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[0040] Fig. 6 shows a connected section of the left and
right frames 353, 354 of upper portions of the respective units, |
Fig. 7 shows a connected section of the left and light frames
20 353, 354 at a position under the upper frame 301 of each unit.
Accordingly, in Fig. 6, a multi-layered glass plate PG is fitted
directly in the glass panel attaching portion 500A by means of a
bead, while in Fig. 7, a single plate glass panel SG is attached
to the glass panel attaching portion 500A via gap securing
25 members 600a, 600c.
[0041] 3. Sealing structure in an intersectional area of
upper, lower, left and right units
Next, a sealing structure in an intersectional area of
upper, lower, left and right units will be described with reference
30 to Figs. 8 to 11, in which upper, lower, left and right units 100
to 400 are illustrated suitably and individually, These drawings
illustrate a state where a left end portion of the right lower unit
100 and a right end portion of the left lower unit 300 are
connected with each other. Fig. 8 is a diagram showing a left
35 upper portion of the right lower unit 100, in which (a) is a left
side view, (b) is a side front view seen from the exterior, (c) is a



Next’, a sealing structure in an intersectional area of upper, |lower, |eft

and right units will be described with reference 30 to Figs. 8 to 11, in
whi ch upper, lower, left and right units 100 to 400 are illustrated
suitably and individually. These draw ng illustrate a state where a |left

end portion of the right lower unit 100 and a right end portion of the
|l eft lower unit 300 are connected with each other. Fig. 8 is a diagram
showi ng a | efttigh$ gigpeviepor andn( X is behorighntbbweossisiectivoo takanwhasad( a)
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| ocated on the interior, side of the glass atfaching _portion 500A _.a
seal i ng |ine PN M AR Geis ihdettus %M‘ﬁﬁﬂrl{/‘%ﬂ%% Rt ViaYt Reem FEgr

vertical direggd @&t@?idrﬁ%n‘dinfﬁ}? i9¥ pRHIEIRMe ofewhe el astic 20 sealing
itti 505.t0 a first glass fixing . portion
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the pressure in the exterior | aric 25 chanmber 500B is the sane he
open air. AccAEC T‘Q,PWQ&PHV\%@@B‘-ca}ﬂ it%ﬁ FIFaEIOTUS rﬂ%éh@mgﬁifﬁa@ t he
exterior isob@dated on the interior side of the glass attaching portion 500A,
a sealing line is formed over the substantially the whole length
in the vertical direction of the units by abutment of the elastic
20 sealing member 506 of the fitting wall 505 to a first glass panel
fixing portion 502c.
[0043] Since the sealing line does not exist in the
intersectional area A (see Fig. 2) of the upper, lower, left and
right units 100 to 400, the pressure in the exterior iscbaric
25 chamber 500B is the same as the open air.  Accordingly,
rainwater can infiltrate up to the interior of the exterior isobaric
chamber 5008.
[0044] In the curtain wall 10, what prevents the
infiltration of the open air or rainwater into the interior of a
30 room mainly includes the vertical frame elastic sealing member
507 for water-tightly sealing the connected section (the section
sealed by the sealing member 507 will be referred to hereinafter
as vertical sealed section) formed by fitting of the interlocking
type connecting portions of the vertical frames 353, 354
35 between the left and right units, and the lateral frame elastic
sealing member 305 for water-tightly sealing the fitted section



chanber 5008. [0044] In the curtain wall 10, what prevents the
infiltration of the open air or rainwater into the interior of a 30 room
‘mai nly includes the vertical frame elastic sealing nenber 507 for
water-tightly sealing the connected sectygn (the section sealed by the
seal ing nenber 507 will be referred to hereinafter as vertical seal ed
section) fornmed by fitting of the interlocking type connecting portions of
the vertical (Ehanssctd®s, sesed3bybtihecsealing memberd3@bgwill g trefesifd t he
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elastic sealing member 507 can not have a sealing effect on the
section where the bottom ends of the right upper unit 200 and
left upper unit 400 are associated with the upper frames 401.

20 Similarly, the lateral frame elastic sealing member 305 has a
sealing effect on the fitted section of the vertically fitting lower
frame 301 and upper frame 401, but does not provide a seal to
the respective end portions of the laterally adjoining vertical
frames 353, 354,

25 [0046] To address these problems, in the prior art, the
wet sealing method was selected, in which a catch pan is
arranged over a top face of a connected section between the left
and right units in a construction site, making a seal around the
section using a caulking agent or the like, and further forming a

30 seal to ensure the continuity to the elastic sealing member.

[0047] Contrary, in the curtain wall 10 of the present
invention, a completely air-tight and water-tight structure in
each intersectional area A is realized using a complete dry
sealing method, in which predetermined elastic sealing

35 materials are provided to each unit in advance in a factory or

the like without the need of seal forming works according to the



wet “seal i ng nmethod was selected, in which a catch pan is arranged over a
top face of a connected section between the |left and right units in a
.construction site, making a seal around the section using a caul ki ng agent
or the like, and further formng a 30 s to ensure the continuity to the
el astic sealing nmenber. [0047] Contrary, in the curtain wall 10 of the
present invention, a conpletely air-tight and water-tight structure in
each int erseWGtoseiahalgeméth@d resinigz edcasihng an CaImqblaét@LdIk}'HQS@@enhg)r
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seal i ng mateﬂlraIanp(Sﬁnﬁ@lrlﬁYngofntf’@n&alr’f‘dnﬁ permanent d‘5t0¥ti0ﬂ in “the
materials when compressed. In each end elastic sealing

member 700, a metallic reinforcing plate 710 is embedded
integrally. The reinforcing plate 710, as shown in Fig. 14, is a
20 metallic plate having a generally U-shaped flat shape which is
substantially the same as the U-shaped cross section of each
end elastic sealing member 700. In this case, each end elastic
sealing member 700 is molded integraily with the reinforcing
plate 710 by filling a sealing material upon molding into a mold
25 with the reinforcing plate 710 placed therein. While it is
preferred that the reinforcing plate 710 is embedded in the
sealing material such that the whole body of the plate 710 is
covered with the foamed silicone as in the case of this
embodiment, the plate 710 may be exposed partly from the
30 foamed silicone,

[0050] In the reinforcing plate 710 of this embodiment,
folding-back portions 71la to 711d are formed by a folding
process at edges of required positions. Each of the

folding-back portions serves to enhance the strength of the
35 foamed silicones at its located position and prevent deformation
of the edge of the sealing material. Also, in order to prevent



25 with the reinforcing plate 710 placed therein. Wiile it is preferred
that the reinforcing plate 710 is enbedded in the sealing material such
that the whole body of the plate 710 is covered with the foamed silicone
as in the case of this enbodinent, the plate 710 may be exposed partly
fromthe 30 foamed silicone. [0050] In e reinforcing plate 710 of this
enbodi nent, folding-back portions 71la to 711d are formed by a folding
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increased thlckness in the exterior side half of the sealing
member 700 allows for a larger compressibility of the seal on
the rainwater barrier side, thereby enhancing the sealing ability.
[0052] In Fig. 4 and Fig. 12, each end elastic sealing
20 member 700 includes a concave portion 720 having a largely
depressed central portion and convex potions 730a, 730b
disposed at both ends of the concave portion 720, The width of
the concave portion 720 is set such that the entire
concavo-convex connecting portions in the interlocking
25 connection portion can have a space suitable for enabling the
fitting in the upper frame, lower frame, and vertical frames of
each unit. In addition, as shown in Fig. 12, each end elastic
sealing member 700 is attached to an end face of the upper
frame 301 using screws or the like through the reinforcing plate
30 710 as an attaching base. The seal end, extending up to an
end of the frame 301, of the upper frame lateral elastic sealing
member 305 reaches a connecting hole 732 formed in the
convex portion 730a of the end elastic sealing member 700 such
that the sealing member 305 is fitted in the connecting hole 732.
35 Thus, in the lower frame 301 of each unit (see Fig. 10), the end
elastic sealing member 700 is provided such that it covers both



concavo- convex connecting portions in the interlocking 25 connection
portion can have a space suitable for enabling the fitting in the upper
‘frame, lower frame, and vertical frames of each unit. In addition, as
shown in Fig. 12, each end elastic sealhgg menber 700 is attached to an
end face of the upper franme 301 using sciews or the like through the
reinforcing plate 30 710 as an attaching base. The seal end, extending up
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menber 305 reaches a conne n the .convex portion 730a

7
of the end elCRGAYE&ERRP %&9‘%6‘@ E\G&‘ﬁ qu}{é‘f'ﬁd{‘ﬂg RRH9 ™y menber 305 is

fitted in thgogyyiecting IhOltﬁe7$ﬂter%%cfm4$a! la?efaheﬁ\l@w figan2)3ef tiieeach
unit (see Fig. 10), the gts el as t Eﬁ na %)0 i S Iprow dedbsuch
that it cove@WzHoi\Qﬁ"r iﬁ apf ’f‘ﬁ rlé’%’g%c Gceiid &1 88kiCorcalsa8, MEh3PEr

const i tut§ng Adtga FFOfEE %ﬁh%%rl GART 1 00K 1k tFyge sv)oaﬁacth@@rmnreuaguIc
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[0055] The top gap closing piece 800 serves as a part of
the convex shaped interlocking connecting portion of the
vertical frame 354 and is attached to the top end of the interior
20 side face of the first vertical wall 510 to which the vertical frame
elastic sealing member 507 is provided. Namely, the bottom
end of the top gap closing piece 800 adheres to the top end of
the vertical frame elastic sealing member 507. In addition, the
top end of the top gap closing piece 800 adheres to the bottom
25 face of the end elastic sealing members 700 (see Fig. 15). In
respect of the positional relation to the vertical frame 353 of the
right adjoining unit, the top gap closing piece 800 is adapted to
closely adhere to the fourth vertical wall 540, which serves as a
part of the concave shaped interlocking connecting portion of
30 the vertical frame 353, along with the vertical elastic sealing
member 507 (see Fig. 12).
[0056] Similarly, the bottom gap closing piece 900 Is
attached to the bottom end of the interior side face of the first
vertical wall 510 of the vertical frame 354. The top end of the
35 piece 900 adheres to the bottom end of the elastic sealing
member 507. This bottom gap closing piece 900 is adapted to



the .vertical frame elastic sealing nenber 507. In addition, the top end of
the top gap closing piece 800 adheres to the bottom 25 face of the end

el astic sealing nmenbers 700 (see Fig. 15). In respect of the positional
relation to the vertical frame 353 of the right adjoining unit, the top
gap closing piece 800 is adapted to cloégly adhere to the fourth vertical
wal | 540, which serves as a part of the concave shaped interl ocking
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lower unit 300 and the right lower unit 100 are fitted together, a
vertical sealing portion due to the vertical frame elastic sealing
member 507 is formed over the whole height of the vertical
frames. At the same time, the sealing faces 734 of the end
20 elastic sealing members 700 of the upper frames 401 abut and
closely adhere together.
[0060] Next, the upper frame 401 of the right upper unit
200 is fitted in the lower frame 301 of the right lower unit 100,
followed by fitting the lower frame 301 of the left upper unit
25 400 in the upper frame 401 of the left lower unit 300, then
fitting together the vertical frames 353, 354 of the right upper
unit 200 and the left upper unit 400, successively. As a result,
the lateral sealing portions formed by the lateral elastic sealing
members 305 are connected together between the adjoining left
30 and right units through the respective end elastic sealing
members 700 positioned at the intersectional area.
[0061] At that time, the vertical sealing portions formed
by the vertical elastic sealing members 507 are also connected
together between the adjoining upper and lower units through
35 the respective end sealing members 700 positioned at the
intersectional area. In this case, at the top ends of the vertical



[ 0060] Next, the upper frame 401 of the right upper unit 200 is fitted in
the lower frame 301 of the right lower unit 100, followed by fitting the
lower franme 301 of the left upper unit 25 400 in the upper frame 401 of the
|l eft lower unit 300, then fitting togetg r the vertical frames 353, 354 of
the right upper unit 200 and the left u Eer unit 400, successively. As a
result, the lateral sealing portions fornmed by the lateral elastic sealing

members 305 rAnRANBSH €4 540aetiIRY rb@ﬁt«@@ﬂ:etrhanaﬂucomlmdlwfet |8ft koweri ght
units through the respective end el astic 700 Bo‘ﬁltloned at
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through the bottom gap closing piece 900 to the end elastic
sealing members 700.
[0062] As clearly seen from Fig. 6, the walls 405, first
20 vertical wall 510 and fourth vertical wall 540 are formed in the
same laterally extending plane across the primary end vertical
members 501. Accordingly, in the sealing portions formed by
the elastic sealing members 305 and the walls 405 at the
central portion of the units, the continuity of the seal is
25 maintained, even in the interior isobaric chamber 500C, through
a sealing portion S1 formed by the elastic sealing member 305
and the first vertical wall 510 and a sealing portion S2 formed
by the elastic sealing member 305 and the fourth vertical wall
540. Furthermore, the continuity of the seal between the
30 sealing portions S1 and S2 is maintained by the bottom gap
closing piece 900. Thus, the sealing of the interior isobaric
chamber 500C is provided completely, thereby preventing
rainwater or the like infiltrating up to the exterior isobaric
chamber 500B from further entering the interior isobaric
35 chamber 500C,
[0063] In this embodiment, each end elastic sealing



sane laterally extending plane across the primary end vertical nenbers
501. Accordingly, in the sealing portions fornmed by the elastic sealing
‘menbers 305 and the walls 405 at the central portion of the units, the
continuity of the seal is 25 maintained, .even in the interior isobaric
chanber 500C, through a sealing portionzgl formed by the elastic sealing
menber 305 and the first vertical wall 510 and a sealing portion S2 forned

by the el astifepgBbi NOTEHRE %Q%ewké e WRER fth\éeivéhﬁ@'rcWﬁj Iplabd0710

Furthernore, the continuity of the seal between the 30 sealin ortlo s S1
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chanmber 500 [e@ﬂg ] I'n this enbodiment, each end elastic sealing 22
menber 70 has a stfucture in which the reinforcing plate 710 is enbedded
and nol ded i 04 |y wi tin BigeaRi g haecendielegtic saslingamemddrscof

@s.
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positioned between the sealing face 734 and the reinforcing
plate 710. In addition, another stable sealing ability can be
provided between the face opposite to the sealing face 734 and
the corresponding end portion of the upper frame 301 by
20 compression of the material residing between the reinforcing
plate 710 and the upper frame 301 due to attachment of the
plate 710 using screws.
[0066] Moreover, as mentioned above, the structure of
the reinforcing plate 710 is devised such that the folding-back
25 portions 711a to 71id and holes 712 are provided in the
reinforcing plate 710 to prevent peeling off and deformation of
the sealing material. Accordingly, there is substantially no
potential of experiencing degradation of the sealing ability, thus
maintaining a stable sealing ability for a long period of time in
30 each intersectional area of the upper, lower, left and right units.
[0067] As stated above, according to the curtain wall 10
of the present invention, the dry sealing method can be realized
only by assembling the units to each of which has been provided
sealing members in advance in a factory or the like.
35 Accordingly, there is no need of the seal forming works
according to the wet sealing method on a construction site, thus



20 conpression of the material residing between the reinforcing plate 710
and the upper frane 301 due to attachnment of the plate 710 using screws.
] 0066] Moreover, as nentioned above, the structure of the reinforcing
plate 710 is devised such that the foldlﬁ%_back 25 portions 71la to 711d
and holes 712 are provided in the reinfo ng plate 710 to prevent peeling
of f and deformation of the sealing material. Accordingly, there is
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seal forning works according t sea q$ on a construction
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of the seali ers, provide a curtain wall with an
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use in a curtain wa an i n e connectin structure
bet ween uppetPR@d ara;d\elrowmrt@n ﬁdaadgas@éskeﬁp@m@rﬁmmeﬁ@ngts stairuee

bet ween | eft \andy& ?Hmeft'%'ntcf rmlltﬂ Fgﬁsﬂﬁﬁﬁrﬂg%&&ﬁ&g] 1. Connection

bet ween upper and ['ower uni I's secon I ment, the connecting
structure of [QER} and I'bwEonneation detweeniupper o0kl hywey pe)itand
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g. 16 'S a perspective view show ng an T nt'erséctronal ared o
upper and lower units is of an interlocking type, and essentially
the same as the structure described in the first embodiment.
Fig. 16 is a perspective view showing an intersectional area of
upper, lower, left and right units, and Fig. 17 is a vertical cross
20 section of a connected section of the left and right units,
showing a lower portion of the left upper unit 400 and an upper
portion of the left lower unit 300. In the second embodiment,
the top gap closing piece 800 and the bottom gap closing piece
900 shown in Fig. 5 are made unnecessary by employing a
25 gasket type connecting structure for connecting the left and
right units. The components other than the gasket type
connecting structure are the same as those in the first
embodiment shown in Fig. 5, thus such components being
designated by the same reference numeral with its description
30 omitted.
[0070] 2. Connection between the left and right units
For the connection between the left and right units,
description will be provided below referring in particular to Figs.
18 and 20. Fig. 18 is a horizontal cross section taken along
35 line V-V in Fig. 17. In this drawing, a left end portion of the
right upper unit 200 is connected with a right end portion of the



upper, lower, left and right units, and Fig. 17 is a vertical cross 20
section of a connected section of the left and right units, show ng a
lower portion of the left upper unit 400 and an upper portion of the |eft
| ower unit 300. In the second enbodi ment the top gap cl osing piece 800
and the bottom gap cl osing piece 900 sh&ﬁ% in Fig. 5 are made unnecessary
by enploying a 25 gasket type connecting structure for connecting the |eft
and right unigfs. u;iﬁjner cwnbofttwnl s Fog har9 tidan Hdrtz gatsdetrdsgpeectiomeakieng

structure are_the hos .in t e firgst. nbodi ment n Fi.g. 5,
thus such cond mﬁ dt’ed E‘Q tﬁHé ‘g'éﬁw‘ﬂ'r?%'f ér E@fc@eeﬂgnﬁf)ﬁq'gﬁ th
its descripti @hthéQ‘lghﬂttle@br UQWQ]OGZIS Comrraitednwiiet weeiy Hithendepbdridod

right units Fo onnect i on, en the left and right units,
description V\P F 38&&‘!"8&&'@%%& erring in particular to Figs. 18 and
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17. In this draw n end portjon of t e ght upper u

connect ed Wi t%'@mgﬁhﬁaéﬁ'éﬁ'hbrttpwr@f the oleft) éfﬁp%pé‘rn'tml‘l&ho@zt Fialj‘ 19
i s a horizontghpebREHaseR) t@ﬂthﬂkﬁﬂrtléhoﬂﬂa' b'ﬂﬁn‘a"ryvénd Ny &deallmerbdhi s

drawing, a left end portlon | ower unit g I's connected with
a right end pePilPowhigh cagstituies cﬂ/vé’reﬁﬁ'rﬁaﬂ freone 53 pHooh then rididt SR

enbodi ment, ayhij stoyer tircad david 5%05%@1%#%@%;3/ SQ\ﬂarp@smgnb@rft

upper unit 400 at an approxihate y centr ortion of rimry
vertical 1RenbRearah thedinterieors At [eeE ARban daterioxns Naﬁc!qa%ewradbht

upper unit 289g bﬁsgfégélr:lggt ah dﬁfé’rﬁ‘@r ‘é‘?&é'd’i%'tal"’@dd %*%I‘Pef ehe)

nearer the interior side verti 520
posi tioned atVerticak Br¢ELEY 581@ atsq egﬁandflatﬁéauw mQISy t@r@dotkv@f g,
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Additionally, a fourth vertica posi t
cor r espondi ngth® lefle uminest unél di0dhl  Additignally, a fOU?‘th vertical wall 540

located at a position corresponding to the first vertical wall 510
of the right upper unit 200 and an interior side vertical wall 550
positioned at an interior side distal end of the primary end
20 vertical member 501d also extend laterally.
[0072] LS, RS designate sealing members used for the
gasket-type connecting structure, respectively. In the right
upper unit 200, the elastic sealing member LS is attached to
distal ends of the first vertical wall 510 and second vertical wall
25 511 such that the sealing member LS extends over the whole
length of the unit along the vertical direction. Also in the left
upper unit 400, the elastic sealing member RS is attached to
distal ends of the third vertical wall 530 and fourth vertical wall
540 such that the sealing member RS extends over the whole
30 length of the unit along the vertical direction (see also Figs. 20
to 23).
[0073] In a state where the vertical frames 353, 354 of
the left and right units 200, 400 are connected together through
the gasket-type connecting portion, an exterior isobaric
35 chamber 5008 is composed of first glass panel fixing walls 502b,
502d, approximately a half, on the exterior side, of the primary



of t'he right upper unit 200 and an interior side vertical wall 550
positioned at an interior side distal end of the primary end 20 vertical
menber 501d al so extend laterally. [0072] LS, RS designate sealing nenbers
used for the gasket-type connecting struggure respectively. In the right
upper unit 200, the elastic sealing nenbeT”"LS is attached to distal ends
of the first vertical wall 510 and second vertical wall 25 511 such that
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| sobari c chanber 5006, seallng port and I nterior 1sobar chanbe
500D i s provi B88NoNBIt alengwtbiecvestigeh directiorexeant &brgchheonsecting
directi oqgachgH,Bw each connecting 15 portion. [0074] A gap fornmed

between a distal end of the interior _
A gap formed between a distal end of the interior

side vertical wall 520 and a distal end of the interior side
vertical wall 550 is closed by an elastic piece 560 attached to a
distal portion of the interior side vertical wall 520. Similar to

20 the first embodiment, at the upper frame 301 and both lateral
ends of the projections 302, 303 of each of the left and right
lower units 100, 300 in Fig. 6 is attached end elastic sealing
members 700a, 700c having a substantially U-like shape (see
also Figs. 20 and 22).

25 [0075] The end elastic sealing members 700a, 700c are
the same as those in the first embodiment in that they are
formed of a foamed urethane, in which a U-shaped metallic
reinforcing member is embedded and molded integraliy.

[0076] With each unit of the curtain wall according to the

30 second embodiment as described above, a continuous seal
portion can be formed between the upper, lower, left and right
units as described below by the dry sealing method in which the
upper and lower units are connected with each other by fitting
together their inter-locking type concavo-convex connecting

35 portions, while the left and right units are connected with each
other only by contacting together their gasket type connecting



side vertical wall 520 and a distal end of the interior side vertical wall
550 is closed by an el astic piece 560 attached to a distal portion of the
interior side vertical wall 520. Simlar to 20 the first enbodi nent, at the
upper frame 301 and both | ateral ends ofgat he projections 302, 303 of each
of the left and right [|ower units 100, 3530 in Fig. 6 is attached end

el astic sealing nenbers 700a, 700c having a substantially U I|ike shape
(see also Figperti@esand 22). 25 [0075] The end el astic sealing nenbers
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4 of_ the ft r n t
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adhering the el ast | c . seal hﬂtg_%mat erials RS, LS each extending over the

whol e hei ght A®\dEe; Flose o IO the sane time, sealing faces 734 of the
seal i ng menb in theexppehef ligpes a1 topehberight uppeyi daitcl ose

fitted i Eﬁ%@’éw@r @@%&%ﬁéw&ﬁﬁ%ﬁ%ﬂacﬂﬁnﬁ%lﬁgh@épeférsﬂ?ﬁ% d by
fitting y1Be lroweiwédany Bedingf theeldwkt fBPEE 8Ot of the left upper unit
400 in the upper frame 401 of the left lower unit 300, then
fitting together the vertical frames 353, 354 of the right upper
unit 200 and the left upper unit 400, successively. As a result,
the lateral sealing portion formed by the lateral elastic sealing
20 members 305 are connected together between the adjoining left
and right units through the respective end elastic sealing
members 700 positioned at the intersectional area.
[0080] At that time, the vertical sealing portion formed by
the elastic sealing members RS, LS extending over the whole
25 length of the units is also connected between the vertically
adjoining units through the end sealing members 700 positioned
at the intersectional area.
[0081] In the second embodiment, unlike the first
embodiment in which the connection between the left and right
30 units is based on the interlocking method, the top ends of the
elastic sealing members RS, LS are connected with the end
elastic sealing members 700, respectively. Therefore, in the
whole body to be composed of the left lower unit 300 and the
right lower unit 100 is formed a vertical sealing portion which
35 extends continuously up to the end elastic sealing members 700.
Similarly, at the bottom ends of the vertical frames 353, 354 of



400 ‘in the upper franme 401 of the left lower unit 300, then fitting
together the vertical frames 353, 354 of the right upper wunit 200 and the
{eft upper unit 400, successively. As a result, the lateral sealing
portion formed by the lateral elastic seaking 20 nenbers 305 are connected
t oget her between the adjoining left and right units through the respective
end elastic sealin menbers 700 positioned at the intersectional area.
[0080] At thahetiight uppewentit 200 swul ithe baft tuprerf omibd 0, thadaditastic
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body to be cenptunles TR the! 8P 6 ookl maTie® 700 | over i
100 is fornmedo@8zertical 1aeghithgapaidhaarWai ebndmext ensisaléngt shruataky up
to the end eLas;kﬁ sealln%§n$&bers_700 SLn1kﬁrl atithe gottonugnds of
the vertical PFAABETI388 diepniinyationyRoti ik the ot tifal SSRENInROHRNP of t
upper unit 4QGhd tlh@elél?ltlb@ﬁ!i_n@%l?foﬁ@ecmaﬁéiﬁor‘@‘ﬁéhi pdtheeheesubifizing are
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connected to, fhe menbers 700, respectj.vely. Thus, in
The Cahcl @' bohs eadneiaBsinsealing: A HET: 70088 iam A0S CHAG It @188 RS g
upper unit 208 ézcH ¢mTednBericti®gd| aedhigotRORIp Pér, bWy, |eftnbhdudghtp to
the end el astig, sealing nenbers 700. [0082] In such a manner, a continuous

sealing st rug‘:'c"UF% i ncludi ng no discontinuation both in the vertical
seal ing portifgog3jand | aigy akatedl 4DEVROT 4N iHaN thether cBetaiht Wathof

utilizing 10 ,the end el astic sealing nepbers 70Q as g, seal nedi ating neans
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units. [P983]cohtaviortetvaboyietinde pdrdiors For tdae adtiag i@l eftofndt Fighgecond
embodi ment, %ﬁﬂﬁ& gﬁgpeﬂglﬁodgggdnggingﬁﬁlthe units in order in a specific
direction on a building wall, thus enhancing the degree of
freedom in the installation work.
[0084] In the above description, while both left and right
20 end portions of each unit are provided with the elastic sealing
members, in one aspect of the present invention, only one of
units to be arranged in a lateral row may have the elastic
sealing member only its one end. In such a construction, when
such a unit is installed as the last one unit in a lateral row of
25 units, it is not necessary to move aside the adjoining units
installed just before the last one unit as in the prior art. In
addition, additional works for removing engaging portions which
perform the interlocking connection of each unit and for making
a seal around a site to be in contact with another unit as in the
30 prior art are not required in this type of units. Namely, with
this type of unit, the assembly or installation of the units can be
carried out by first connecting one of left and right units with
adjoining units according to the conventional interlocking
method and then with the other left or right one using the
35 connected section as a fulcrum in such a manner as if closing a
door.



15 concavo-convex fitting portions for connecting the left and right units,
there is no need to install the units in order in a specific direction on
a building wall, thus enhancing the degree of freedomin the installation
wor k. [0084] In the above description, while both [eft and right 20 end
portions of each unit are provided with?& he elastic sealing nenbers, in
one aspect of the present invention, only one of wunits to be arranged in a
lateral row may have the elastic seglixggenber only its one end. In such
a construction, when such a unit is installed as the last one unit in a

| ateral row of 25 units, it is not necessary to nove aside the adjoining
units installed just before the last one unit as in the prior art. In
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the convent i ofRINGGHIE PREkeHyCacteprvddad @t uppar wndHowes cadse! qashiumit ri ght
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at both lateral ends of each unit and extendi ng over substantially the
whol e height of the unit. 2. A curtain wall including curtain wall units

each arranged Ii i ; ; t | Q1R
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el asti Cllhkéréll?%ldt Eenndiate wich adjoiding easRinWdll Liaithr @nkegd to at |east one

of the lateral ends of at |east one of a group of units to be laterally

arranged. an air-tight sealing member exhibiting elasticity along the whole height of
each unit is provided to at least one of the lateral ends of at least one of a group

of units to be laterally arranged.



