1 CURTAIN 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 prbvides a degree of freedomin the
order of installing the curtain wall units. Background Art [0002] Curtain

wal I s i nclude knock-down type curt ai | h are fornmed by conbining
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whi ch al ready incorporate glass panels and are installed at a construction
site. One of nethods of ingta I' S successively
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used in countries other than Japan The |nterlock|ng 20 type curtain wall

is general Ly plg ||p_)zr&d b% flttln& a glass panel into each unit in a
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walls which are formed by combining structural 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




2 state of sealing nenbers upon the relative displacenent, and ensuring
wat er-tightness. [0004] In Japanese Patent Lai d-Qpen Publication
7-291821(1995-291821), a construction of a curtain wall is 5 disclosed, in
which a | ocking piece is formed on each rear face side of left and right
vertical holding franmes of a panel unit, @&ach |ocking piece having an
engagi ng groove facing in the same lateral direction and having a
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panel unit are focked to the light and left vertical frames of the
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 instailed.
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



35 required for arranging a catch pan as a joint sleeve for connecting
adjoining two units on a connection site of these two 3 wunits, and naking
a seal directly on or around the connected section using a sealing agent
such as a caul ki ng agent. Thus, such a work shoul d be conplicated and
require significant time, thereby increa§3ng the tinme for conpletion. 5

[ 0007] An object of the present inventionis to provide a curtain wall
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15 SUMMARY OF THE INVENTION

[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 laterally
and connected with adjoining curtain wall units through
20 interiocking 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,




curtain wall units. 35 [0010] Another aspect of the present invention is a
curtain wal l (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 nenders (305) extending |aterally
al ong each fitting portion of vertlcally 5 adjoining curtain wall units
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each unitl proﬂ“&mbmJSa angnsuring contmwty of the seal between the second
and third sealing members; and a fifth sealing member (900)
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



the face direction, and adapted to connect vertically adjoining units (100
and 200 or 300 and 400); lateral walls (405) each provided at and
extendi ng bel ow a | ower portion of each unit 35 and adapted to abut the

vertical fitting projection of the unit; Jlateral fitting projections (510)
each provided at one lateral end 5 face dof each unit in succession to one
end of each lateral wall, extending over substant ially the whole vertical

|l ength of the unit _and adapted to nnect raI j.oi ni rt wal |
uni s (200 addcson! SRer Bl SHeFROREN teapRiaenY BEAIALIRHES LR5D dec
a}g theholt hter I?tt@rr&hngndvéamwtamw\pmhé Wwhose ocesiiadienigeht dfetlog havitend
of eac atera

|1 xt,endi ng over. ,subs ant I Ly. the \M’]:l% e vert‘l cal
| ength of the daﬁgegdzgﬁté NNECtahRYETahy J@Hél”QlW oSl TER of
the unit; Iat osaabl rru)orre@bewo(@’éd B@@)qlwltscaadh@mmg(ﬂzr@) veathcal
fitting 10 pr ectlo s tqg the raI wal | vertical ,seal|ng nenbers SSO?)
for closely aodf@rw% t Ak t|h§t eF'aer awa%ge'baoﬁaé& DB (A G UMb 14 e (eg510

val I's; end sealy ngheengerher (&0 efcheadapt @ﬂéi@llcwﬂ(léll af\exﬂmﬂﬂh fraver the
vertical flttlsﬂgjprOJ ection and both ends of the E Rer frame 8 p Ldmlt
| okd 0@ e

connect with tSHDStEr&rlly & wigo 185 vieshisal 18REE ¢ Hilerahn
lateral wall; t‘%na%mefhéel%!téf‘@i ﬁf?lwrprg%)@eloﬁr ayigrd Lﬁﬁltaﬂgt@r@ltéeé‘@ng top

end of each vertlca seal In nber” and” adapted to cl ose

formed betweerNeR@bapper(eali d§rmefnseldndadhering <& i ﬁ@i‘r%l@%e‘?‘gtmgnd a
| over seaf hng [5@???\!8@%’2% M@Vg?@%&aﬁva@{g‘j @QrtﬁEHF %'e'é%n%_] lﬁ@éﬁﬂf@t%n@59f7)

each verti cal er an ose a g{ be forned
bet ween t he | d@érclosgly rﬁgdhﬂ’éﬁﬁeﬁhﬁrlét?@ gt Nge BI PIRSF h%%etlos e g idEeRti n

an-adj oi ni ng | t e D ¢ .
|nv}ent|on is a\}v'é‘lié cgﬁaarg@alpﬂ %éﬂg%ﬁ%lﬁﬁ?@\y gagﬁa?‘ﬁ%p@éd Eﬁl Fgeggta;
th

200, 300, 4oo;pré@brﬁr@m%,nyé@|wtqajaﬁlttyngnurcn@cr-“ércan|qnfarhpt<lsbﬁﬁélét
adj oi ni ng Curt@é%%l""ahjgd’\@' toqu d4& curigl dg%éct( 1@ tieOBmE | Fa fegral geanagtlng

portions (302 each rOVI per and | ower ends, o
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member (800) provided at and abutting 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



30 vertically adjoining units (100 and 200, or 300 and 400); and elastic
air- tlght seal ing nenbers (Ls, Rs) provided at both I|ateral ends of each
unit and extendi ng over substantially the whole height of the unit. [0013]
Still another aspect of the present inventionis a 35 curtain wall (10)
including curtain wall units (100, 200, 309, 400) each arranged vertically
and laterally and connected with 6 adjoining curtain wall units, in mhlch
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15 [0015] Add|t1onally, provxdlng a structure, in which a

reinforcing plate is embedded in and integrally molded with a
sealing material such as foamed silicones, 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, iower, right, and left units.
[0016] According to the present invention, verticaily
25 adjoining units are connected together by the interlocking
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



elastjc air-tight sealing nenber at both lateral ends of each unit for
creating an air-tight seal between the units. Thus, the 30 assenbly is not
restricted by the order of installation of units in the lateral direction,
t hereby enhancing the degree of freedom in the installation work. [0017]
Moreover, according to the present inventifon, since an air-tight sealing
menber exhibiting elasticity along the whole 35 height of each unit is
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di agram 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

i ntersect one anot her. FimuEﬁr b?,ggcﬂppﬂ@pql OF UBE SEEAWIN GHOW ng a portion
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di agram show ng arin | ower unit. i S adiaramshovmn !%?t
upper unit. 25 Fig.Flgo34ds éﬁrﬂie&ﬁa%@h‘diﬁi\’ﬁgﬁaal RAFL PHidre GHi"Ea' | is
a eigi agram showijgg ja | eft upper unit.

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, fower, 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.



Fig. 12 is a plan view show ng an end sealing nmenber attached to an end of
an upper franme. Fig. 13 is a cross section show ng a connected section of
30 a lateral elastic sealing nenber and the end sealing menber. Fig. 14 is
a plan view showing a reinforcing plate enbedded in the end seal i ng nmenber.
Fig. 15 is a side view of an intersectiona8 area of each wunit of a first
enbodi nent. 35 Fig. 16 is a diagram show ng a |eft upper unit according to

d enbodi ment of the. t i tion. .8 Fig. .17 i t]
cross section show g% boit oneierbeipreeec e Ohd afieiEhv(Ble, o
Fig. 10 intersgppepndovenot hefit. drid. righti sumitborifzdngal 10r desesastti aoneaken

along line V-V__ 5 of Fig. 17. Fig. 19 is a horizontal cross section taken
along line Vi _pother.F g. 17. Fig. 20 is a diagram showi ng a right |ower

unit. Fig. 21 is a migagl 8Msshonbfgoptal ahbsypreitiomitakerl@lbhg. liR@ Vsva
di agram shQw n E_Ief |l ower unit. Fig. 23 is a diagramshowi ng a |left
upper unit: Figf. B 14.-a side view of an intersectional area of each unit

of the second enbodimnt1g 1§ PEBM AR MESSRIPTE N AR AItEn | MYETIIEN V0a49]

The present invention_will be described with reference to enbodi ments
il lustrated i Pk i9-dtdwi ngs. [0020] (General construction) Fig. 1 is a

di agram showi ng an JppEH@IES Bladraitr $ROMIng0r WG IdWerh gk, (2) Ts 2
front view seen fromthe outside of a building, (b) is a vertical cross
section of a unit inkiGaldl g BaiagiGun shawipg)a rdht HEPCF OB H: cross
section ofpa unit instalddn ' ; b d | @it on of curtain
wal | uni ttstoi s descr ﬁlgﬁ jb%s{gc?oagjéngﬁg %I:rn?glri]g ?ﬁ?\?&gﬁjgvvﬁﬁiuﬁhjtfi g. 1(a). It is
noted that in the 25 i@k adw ng$ dEagradoshewsngnsilall UpPEr rbdliyy t he

p_OS}? tional relation rig, 24 is a side view of an intersectional area of each
- unit of the second embodiment.

i5 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,



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 wwth curtain wall

units, ..., 11 to 15, ..., 21 to 25, ..., 31to 35 ..., which are
connected 30 vertically and laterally with one another. These units, ...,
11 to 15, ..., 21 to 25, ..., 31 to 35 .G, are fixed to a building wall
by suspending upper portions of these units fron1insta||ing menbers 61,
62, 63, ... which arge a tached to cross me 51, .52 of frames
of a bui [ di ng. 'FERBEEVAIL y | ISeEORNSCLa HB) e dastiubednr dpbakOTIow.

consi sting of teggqu des ofjgaohiuBint enilgrd i RASW Qfadi PARI BY URPRUrtARVer
| eft and ri ght res ectively. Thi's connection wll be described in

u
detail bel ow. \A{%E@f} Figi gL T‘sf'ﬁn 2é@|)arfgéxd Wi dE e sheam terbermrranges n
vall of Fig. larbfinki Gn 2(rﬁ)erséé‘tlgn‘é'f“ hPed! & ShaWh fife DEeaEfipRaafl bafownd
an intersectional area A escription bel ow, based

ar r angenent> of bEREE @NathagaE@ngerment of bl s deawingoast adrent sview seen

bui | di ng, each t ARS h e

nuneral and WI rl&r}t}etﬂréef errlie(gélteog %dep ?%CWWﬁI%%?%}?dgﬂeﬁ ﬁé&g%@humt
200, |eft | oweEOUMIP@OOINGHafeIaTae @m@erahammwl m@rrecﬁeerred ita ahe&ighae
menber, for 10 r fi ot &t r, f d, K

D0Si L1 6nS. Scﬂ}gggrlﬁlt”ﬁtd(d’dea ht U nlt ﬂ;ﬁ@ ’ette'%‘ﬁ"%ﬁ uhltg@too an%
(meani ng Ieft lef\ﬁeltbpp%ﬂhdudﬂ( né@@l ng N’Ief'eowaperm vihe Q@me)pmemwelry ﬁ(dﬂed
fol | owi ng 4@pch £ n 5 of
each uni t)?g d%{”ﬁﬁﬂgg%ég?oaﬁm%é ra wéfei%ﬂtl ta['%‘)%éuhggﬁgﬁ (H% %ﬁ
10, in which (al)lbssr!@tf aoﬁmeﬂmwgsefs;h&dometrbe o ufreicdening algfrtoolmpe(rb) is a
si-de view, and n | S fro Si r

sholn in the dgrﬁ*@anr‘b[?ga Lf? tlo%e‘? Ogﬁgrtéal K}"I‘Qﬁ‘”ﬁ I‘glﬁnc éQ@ aaﬁlTarre
body 39 consi sophlg)l’tﬁlhan adﬂﬁdr foacmnegl eadhowarorfreapendbng areéfnence

vertical frameq nd a right vertical frame 354, a transom 355
vertically di VI t'he frame body 39, a single plate glass panel SG
fitted i nlan [0023] (Construction of each unit)

Fig. 3 is a diagram showing a single 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 (c¢) 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 bhe 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



upper portion of the frame body 39 divided by the transom 355, 25 and a
multi-layered glass plate PG fitted in a |ower portion of the frane body
39. On a top face of the upper frane 301 is forned a convex portion(s) to
be fitted in a concave portion(s) forned on a bottomface of a unit to be
positioned on the frame 301. Simlarly, d@ a bottom face of the |ower
frame 352 is 30 fornmed a concave portion(s) to receive therein a convex

ti f d top,f f it to be htions f
501, Add 11 ondPRNE oioh RereBRd Patenbopvendar b )i ek e afhetst] o™
formed a convezz@mpé*im(ts;dn%sa ber rhieldt ®th ian |@ft endchyee i thenles) Vertid on
a right end fzfce of the right

35 vertical frame of nit, to ogi tigned
on the right ira@%fotﬁeurﬁ? éﬁe%@r)@.osﬁ*ﬁﬂe&{ G tg‘ﬁ ge i gifte &fg%‘ﬂgc@aﬁi‘f‘gt he
right vertical3gg frane 354 is forned a concave portion(s) to receive
therein a _convex portion(s) forned on a left end Iﬁaf e of t,h%él eft vertical
frame of adunit to Heopoertipaseal dma nedpertlowae @R Fight ugls age

Connect i ons of,dfigvidRPeiresh@¥BlelY €Ty ar@n@h%@hé‘ﬁft s gittArhi efedeach
respectively by engagenent or fitting of eac

s ] carrespondi n% pair o% tBe
concave and comuERSpendingspaBudn therreavasaRr FOBECHePOITIRES f uPHRBr in
detail bel ow. d}ﬁ@é iEl : e ' ling 10
structure of e('[ac u%ltl'tghﬁ(s)‘&”% ?@4%%92{)]?%;(!' flg?ﬁ%ﬁjﬁg%ga??g?ml 10 will be

described wit {Q@24%fence thirsthe dhgw F@NNGCING] BLrEHmisct igHed st PRt (%
and seal | Tg Stsrt'ﬂﬁfst:t?]ree d*‘r%‘éf%ﬁ“gh*i‘@ 1P S0 HTH | Qs ihg_ fiRe CoRReRTWRY
e e upper and | owe escfib

structure between | ) ower 15 units is ibed with reference
to Figs. 4 andlG.wiHi he desadhed widprefoengrte Uperawibess, 1eft and
right units ir[trgﬁ; t one qan h - ' yerddfalsen SeRl Qe
taken al ong |ing %ﬂ:/ of aij o?h@g{%cet?t‘?on&gp%gﬁre upper and F?;\er uni ts of
Fig. 4. In Fiketwees rowppar anteloveekiiyts ype connecting structure for

20 connecting a | owep bt a9RnBLLe StrGBtuMPRSEWEEh $RE BRHE artPRBIWdr ame
of the left [ower unit 300. _

15 units is described with reference to 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 fower 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 tower 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 substantially

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



[0026] On a top face of an upper franme of each unit (upper frame 301 of
the I'eft lower unit 300 in Fig. 5), two projections 302, 303 extend in
parallel with each other and are 25 fornmed over the whole | ateral |ength of
the unit. These projections 302, 303 constitutes a concave-shaped
connecting portion, and each upper portiefn of the projections 302, 303 is
provided with a seal |oading portion 302a, 303a extending over the whole

| ongi tudinal length of the unit. In each of the seal ,30 Ioad{,n%opor jons
302a, 303a, ai'@lilpnddftedtBPaspnetisuleimgcomeaeshapad goBNPELIHtL\PUEPN

[0027] On a b face liowegn & r £ | t cotlrweindr 1 of
the left uppe?\t'rfljﬁ*ﬂ f1%0 fﬁﬁ:}eﬁi gIPi 5§hét\;%\g%vdmﬁvl S %&Hﬂ 488 éxt en d?v?r?wardl y
in the |ongit@gnaprseadr etthendutiechi® es30@wet08rame, running in the |ateral

di rection over t anti alfly g\@@l t t [ end
portions. The [QMI | s 4(;'511 a4%cgr?r&0ns CFtStIS?gga&cgﬁ\%e{}?%ﬁgggéﬁggﬁ%gc‘??ﬁg’
portion whi clihiesekdatie¢eianincheneorzety 80<h apdd ec onairati oy Jd2 tisondagtthosed
of the projectj.o , [ 002 oYoly! t nd

| ower units, tté ?ﬁ)es’%%agt%?lc%rgeg&i%é %@e’?%@ﬁ?g%ﬁea%%&%éﬁgﬁ%grq%
adapted to chosikl404dheee swhstardialdy itdre sildeld dakers g téxvérihe Wiille

tot oy “rendOELE0) e BAE R eyl AsEl Rt dbekds el
adapted to cl gsefjgctidme383 dsamdapted itr doselyl@dhure &6 aheinb@_trém‘l sidei de
ro o " (RERERPIIE bR A Syl S bvREnShLsBIntBy EAE e
convex- shaped |gtemed deinmg hpof therucidr08ed of the walls 404, 405 provided
e Soet SRR L ML, SROHAEL Bt Ashl5 SRBRIB TR SanEespOne
of the unit 30irg nittes coovesrersthdped heowlheetinigomdrntiom tdwemiposed of tiet he
C e Or s S A HRARE P Lk P e Y Wit 00400
15 the concave-shaped connecting portion composed of the
projections 302, 303 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



20 provides a tight seal due to close adhesion of the elastic sealing
menbers 304, 305 to the walls 404, 405. [0030] In the two elastic sealing
nmenbers 304, 305, the exterior side elastic sealing nenber 304 is used for
ensuring water tightness to prevent infiltration of water. On the other 25
hand, the interior side elastic sealing méber 305 is used for ensuring
air tightness, and conprises a seallng naterlal havi ng a higher sealing

10031)”Fr om & DAL S Fere Ay e el SFraRER abe o 85k i G GR: Bhdefs ca
fins 406, 407 Iewandnuo%g@ﬁrdley ulninta connect i Eg vxor(l;mv\,rﬁ[\ t?eecgnxggve
connecti ng porkdi Pan' g B ifdyr threnprBiCHET B3t 5N e it

connect ed bel dwohiidhe UndridO@oviid eatrericr bewer tl&@de&ieﬂsleedw@@romrarsd de

fin 406. AL 35 that tine, .an upper epd of the pr ction 303 of the
500 w1 Bpurnalreaiariiat Sreian oF §nRon bBrAcAmY oM UiNes arE e Hy

further vertigp) Eﬁ”%ntcd}%é\@ﬁﬁnt% URRETti SRk ‘é%\?é‘d the thm/\/eﬁtalt@lt
300. [0032] Inth| V\%)[/qe E}( positional relatjons i He direction, from
Fegti ¢

the interior tt@otqﬂah ® Resitivg el ekripsonyilpe atera] dyeckiamnds

vertical di re@t'l|@%|ﬁné@§bl§3p§écﬁn@n‘tw\ﬁﬁ ib'@'ﬁﬁaﬁ{/eﬂkéﬂ‘ b?deétihs@ﬁiitréss
connection as ment| oned ﬂéove hi's state, ugh the'relative

posi tional relB€rBReIH ehérames é)lf ai bebding as d@wrﬁbe@lh@@@é@m Ehegqlvy
unit willyge ff'l)@i%lg'blfh@ é@ﬁn@ét(ﬁer%&% &ifi i 5?e|é’f?6’r"?ﬂ5étv@éeﬁrﬁﬁ€5u|§’i)eﬁ and

bui | di ng as descri'bed_ above y 10 I XI ng the connected positional
rel ation betV\é@Wthé“ﬂiﬁper and lower units. [0033] 2. Sealing between the

'ef} and righitrggess The %aééﬁgn%eb@ﬁ%ehhﬂwé%h ﬁH@ ﬁg%tummsts will be
des’cribed with reference to Figs. 4 [ 0034] vertlcal

frames 353, 354 of IE1€ aﬁalmggrﬁetwmemstQ@o'leﬁiooanﬂcmiét p‘#ﬂﬂf&ryf\’@
vertical menbeissGPdbd wibleetherlretd Esi A, tdhaneytical direction,

respectively.

15" [0034] In Fig. 6, vertical 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
503h, 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



Further, on the exterior side of the primary end vertical nenbers 501b,
501d, first glass panel fixing portions 502b, 20 502d extend, respectively.
Fromthe first glass panel fixing portions 502b, 502d, panel fixing
portion connecting nenbers 503b, 503d extend perpendicularly toward the
exterior, respectively. To the panel fixiiB8g portion connecting nenbers
503b, 503d are attached second grass panel fixing walls 504b, 25 504d

tivel th first gl el fix |1's 502b d
P Gl asy raFa s, kehaheo T bicRE OBl S2d hrtnd Sermana eDfaw Nt
[0035] In thig péllwqm cagh brler |t©W‘alr@igtMF!‘éft Wunmmc uchtirgneé s

enpl oyed as a neans. for connectjn vertical 354 of the
left and ri ghte”ﬁqust%(f‘rsﬁdtﬁ'tlcr@qt‘ﬁéﬁﬁbﬂt's M&Peﬁrﬂ"t‘)\’g&@d %gitltmgélvf%lll

side distal emb@fin bheaiwanwltﬁ 'tﬁb“ﬂttﬁﬁgt\!w‘a'ﬂl soBnecthage TRheg WwaBs esggnds
toward the interior nd a point of |ntersect|ngthef|rst gl.ass anel

fixi ng por bi orEQf@)ZbCOaﬁ tUt% df st BPNY¥RA-BBAREApe OB INGr | POTHOB5 f8fm a
fitting wall S0 fxieng nglget@%ﬁgélait fearhRst of PRRS 18R ot Gigh T 00,

primary end verti a first vertical 137 510 and a
second vertic&O@all 520 extend perpendicularly in parallel wth each

th t dt t d bk ti |
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panel fixing waitiGo2dwahd BHE fﬁoﬂshttuvérta calongave-5h@ pashs Gonecting
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constituted by the fitting waHs 505, 50
[0037] In such a state that the vertfcai frames 353, 354
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 glass
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 wall
505 is provided an elastic sealing member 506 for ensuring



[0037] In such a state that the vertical franmes 353, 354 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
conposed of the first glass 20 panel fixing walls 502b, 502d, approxi mately
two-thirds, on the exterior side, of the pfimary end vertical nenbers
501b, 501d, the first vertical wall 510 and the fourth vertical wall 540.
Slnultaneously, an inte

i or isobarjc. chanber 5000 is c ose f the
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501d, the second vertical wall 520 and the fi vertic Each
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except for Seach0 80@1@@@?\’6]‘1‘3%6&:@|QiﬁStI[C0@38]m/§lsﬁﬁ¢i§l abPrg feefitguiine aie

t er | ocki t f 4
I TR R W e g S g

are used. In twmleals@ugtih théhextf@rtfcﬁ| sfrdm©$ ame s tatdatgtaﬂaltlo C$@sse1|Vs
provi ded an el a f r Y\qhﬁg |

this elastic s%ghlbge% kﬁQQOglggﬂ? ?&P(Eﬁﬁi e (;).\e;ga@ thﬁqf e%tﬁﬁﬁ
vertical franme® ibigapt @d inbedposide faﬂmaf@ disteheanttan |0cfrtfs€t (S@C\Oa!@le of

the 117t 18l aGoAsas WAIKE2D aBOTL A0 3480 SSld BILY or O dibiel BRRTBAIPT o

of the fi t|n an-e I'C sea
ensuring air th@rﬁtfhbs\sertﬂd&i \&Bbls558 seal i ng menber 507 extends over the

e ot veclof881uer |1 Al SEATRBY i BUARd o i e ks AT e
interior side fiags @00 406t dly ;ﬁirttltng)rth@‘ interleekiorm ty@a/é;mc@eAOwwnveﬁQo
Dot a0agy FreBnBHRg 367 o< b YRFE LN gt REINAL, w14 Meglonsl)
400 by fi &bi ngtighéneasedliocia et gffectont dhe- etastex sealing members 506,
507.
[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 piate 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



connecting portions can provide secure air tightness and water 15 ti ghtness
due to the effect of the elastic sealing nenbers 506, 507. [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 posigion under the upper frame 301
of each unit. Accordingly, in Fig. 6, a nulti-layered glass plate PGis

fitted directly,in the glass panel attachin rtion 500A b ans of a
bead, whil e i TIBNG. SIS WEYnaNd (5 kai% gh 455 OBSRLIT &8s ISECHAmERBEN PaSEHe
gl ass panel atéﬁcﬂﬁé‘gil’l@WL‘G’D ﬁO@:@_.VBPaP%cFQﬁEWéEer% ABiReY s Isﬂgo.a9 {g00c.

[0041] 3. Sealing structure in an’intersectional area of _ugger, |I"ower
left and right@Jhiadanexghowingad i k&gt demant postion & the &igBEtWBREI Whda of
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a 15 provided an opening 512 on the exterior side of the glass panel
attaching portion 500A. In the exterior isobaric chamber 5008
located 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 isobaric
25 chamber 500B is the same as the open air.  Accordingly,
rainwater can infiltrate up to the interior of the exterior isobaric
chamber 500B.
[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



plan view, (b) is a left side view, (c) is a front view seen from the
exterior, and (d) is a right side view [0042] Referring to Fig. 6, in the
curtain wall 10 is 15 provided an opening 512 on the exterior side of the
gl ass panel attaching portion 500A. In the exterior isobaric chanber 5006
| ocated on the interior side of the glass{& taching portion 500A, a
sealing line is fornmed over the substantially the whole length in the
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the right1l5 upper unit 400 are also associated with the upper frames 401 of
the right lower unit 100 and left lower unit 300, the vertical
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



10 upper unit 200 and the left upper unit 400, the vertical franme elastic
seal i'ng nenber 507 has a sealing effect only on the section where the

| aterally adjoining vertical frames 353, 354 are fitted together. However,
since the bottomends of the vertical frames 353, 354 of the right upper
unit 200 and left 15 upper unit 400 are akgo associated with the upper
frames 401 of the right lower unit 100 and |eft | ower unit 300, the
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end el asti% seakimgerenbeame@ilicones are preferred because there is little
or no tendency of remaining permanent distortion 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. 1In this case, each end elastic
sealing member 700 is molded integrally 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 reinforcihg plate 710 of this embodiment,
folding-back portions 711la to 711id 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



700c, .respectively. Wien the left and right units 100, 300 are connected
with ‘each other, these elastic sealing menbers 700a, 10 700c will closely
adhere together. [0049] As shown in Figs. 4 and 12, each of the end elastic
seal ing nenbers 700 is a U shaped sealing nenber forned of an elastic
material, such as foanmed silicones, foanmedigesins or synthetic rubbers. As
a material for nmaking these sealing 15 nenbers, foanmed silicones are
preferred becaus here is |little or no enden y_of remainin ent
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thereby 15 the interior half thickness as a window barnen That is, the
increased thickness 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 73Ca, 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



maki ng the foaned silicone difficult to peel off. [0051] In Fig. 12, an end
face designated by reference nuneral 734 is a sealing face of the end

el astic sealing nenber 700. In the end elastic sealing nenber 700, the
interior side 10 half thickness of the menber 700 is slightly larger than
the exterior side half thickness thereof 190 that the difference in the
thickness is defined to be 6 as shown in the drawing. This is intended to
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ensure the continuity of the seal.
[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



upper, lower, left and right units, the end elastic sealing nenber 5 700a
of the right lower unit 100 (see Fig. 8) and the end elastic sealing nenber
700c of the left lower unit 300 (see Fig. 10) are faced together, and the
respective sealing faces 734 adhere to each other, thus form ng a U shaped
sealing face (hereafter, referred to as emd sealing face) (see Figs. 11
and 12). 10 [0054] In the curtain wall 10 according to the present

i nvention, as a sealing nenber to be used in conbination with the en
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the vertital fecamesc858, pdstiomsong the hvertical frames 353, 354 of the left
fower 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,
foliowed 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



the vertical elastic sealing nenber 507, and adhere to a face designated
by reference character Pin Fig. 15(a) and a face designated by reference
character Qin Fig. 16(c) of the end 5 elastic sealing nmenbers 700a, 700b,
respectively. [0057] According to each unit of the curtain wall of the
present invention, continuous seal portiopg can be fornmed between the

adj oi ni ng upper, lower, left and right units as nentioned bel ow by using
the dry sealinrg met hod _which 10 requires only fittin B%g tr}ﬁer tB;e .
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In this caSe, e trhght appendandf 20tk ivdorivoad a continuous vertical sealing
portion extending from the vertical elastic sealing member 507
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 Si 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



21 franmes 353, 354 of the right lower unit 100 and the left lower wunit
300 is provided a sealing effect due to the top gap closing piece 800. In
addition, the top end of the top gap closing piece 800 adheres in advance
to the end elastic sealing nenbers 700, 5 thus in the whole body to be
conposed of the left lower unit 300 and tidpwre right [ower unit 100 is forned
a continuous vertical sealing portion which extends fromthe verti cal
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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 71la to 711d 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



35 chanmber 500C. [0063] In this enbodi ment, each end el astic sealing 22
menber 700 has a structure in which the reinforcing plate 710 is enbedded
and nolded integrally with a sealing material such as foamed silicones.
Havi ng such a structure allows for a stable sealing ability as descri bed
bel ow due to the dry sealing 5 nethod. [00H4] In Fig. 12, in the end

el astic sealing nenbers 700 abutting each other, while the position that

requires a stable sealing is of course the seallng face 734 for providing
a close seal PEVEEANthe esgesiagt ith es ddmegf ofeng@n lebion, ban | 96eady

includes a pl aP@d@@lH’f%Het%rf(ﬁ?ﬁ QRRRoSI écéﬁsggqf %%ﬁhgtsg rEé%l?/ F@éu@@@ a

correspondlng end po I on of each upper rane |s respect,
since the rei nffbrcifagt@ivateadiiounid cerbeddptovis ashomitng éeabﬂgcnmrmg

meher 1700, <2 PG utFahBraBLLILY A0 B APLE O Hotasa A s stk

faces 734 15 due ess e materi a seal
posi ti oned %ethﬁe@lff@léelm ulﬂlgsmﬁcef 8¢ aaalmlgewm‘lklefI‘Sr a&md fapi!sttaénvgcto I n

additon, anot hes el eyseghl BAIRN Hh tan S PRIGRIANAIRS, PRIgRARdMEEace

opposite to th a |ng PEEE 7 corres I'ng €nd portion
upper frame 30nebd @20 aoregpr@isg ancaifch pamanethialuppsr diargescandem akiag

bl ate 710 usi 1 S G PRObAR {bPEE B Rt b BB EIEN T he ot ucture
of ithe rei nglg%mgﬂpl ate 3e¢0ond eebicidnenth that the fol di ng ba(r:]k 25 .
D20 to or ddent - peei i 16°0r b NRBrRR RRBRE foR L3R 1E il Rt
Qgc?;gg??lo%, O]Emrﬂﬂedlmg salmstlamielrlgmldkyngogypet efimmgqa%i?hgeMeucaima nbeltween
ab? lity for a lﬁéﬁg pgﬁ oE‘%SEPt‘Hﬁ@%i ﬁhgo%eé’rc%‘ﬁ%#t t¥%§g?%ﬁ§%§§e§%@féﬁﬁg
upper, |ower, betweand afigid mrghsunltﬁ)&ﬁﬂl]b@\sj&catlmﬁabove according to
the curtain wejdod8y of the preRenibRYSERLEEN bFSeP and TRl AREd can

be realized
15 In this second embodiment, the connecting structure of

upper and lower units is of an interfocking 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 empioying 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



only by assenbling the units to each of which has been provided sealing
menbers in advance in a factory or the like. 35 Accordingly, there is no
need of the seal form ng works according to the wet sealing nethod on a
construction site, thus 23 significantly | essening the tinme for
conpletion, and greatly reducing the workisng cost. Because of being

al ready produced in a factory, each unit can be provided with a sealing

b 1 or ol uet TIRGPRGhL S Orike Pontd] Sally seakiih Toker
provide a curtajghgdihe Wi-y1am evgr -1y gh1aughist dralWpigowereftt 8ad peedofor
arrangi ng a catch pan Bn t he upper frames and making ~a seal around it as
in the prior aft tB&nrigatdomemninéd 1qhisspe nedsd wibv@ I'Tkiﬂlt efdNaQItiogn

embodi ment sui pakhe [9f |¢%@ridhig Setain wall including an interlocking
type connecting structure between upper and |ower units and a gasketi%ype

connecti ngdstr@Qdld bet wibhhEesecemd embladiomeit aifinstoecidésal yebd>
[0069] 1. Connggid9fis DGLYER|PREL AR 'tﬂk%erleelff';tnl@agﬁéolw'e@rfif'! AFEC an

enbodi ment, the connecting structure of upper runits Is of an
i nterl ocki ng t§pproxivatelesensralyportiensafre gsimpey sendcteitécaleBeMb& i n

the first enbodnRent, i~ ' i ' hQw

i nt ersecti onal gg?g)a%loi?'CﬁugBQ%&tPgﬁr?%@?ﬁ%&nﬁmgﬁﬁﬁn?wg?‘%aﬁ@rﬁ. é{ppf:?r S
a vertical crodBi2@G@ctiln addidiunmecesbisdovedncalf walk bait pasitipngist
units, shew n r I t f r Lt .4

portion o %t hegggﬁpﬁ\ﬁe?ﬁgﬁlfpf%.atjﬁobﬁei%@&%ﬁdtggggéiﬁ@nf%_@Lteélgg’%rggap
cl osi ng pi ece anditideedoat em gageribodidg pistet erabofstoaupimaygens are
made unnecessay, ' 5 cti

conhect i ng th?%g?%aﬁ%é%&gﬁ?é&% ?@?ﬁ%ebﬁﬁgﬁﬁgﬁpg ot erﬁ%ggﬁtéhg]%rg@’ket
type connectiadhdrd nstriicalavelit hd0saxkends tlatsmlhn towarti tse righbedt et
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15 end vertical member 501b constituting a vertical frame 353 of
the left upper unit 400. Additionally, a fourth 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



[0070] 2. Connection between the left and right units For the connection
between the left and right units, description will be provided bel ow
referring in particular to Figs. 18 and 20. Fig. 18 is a horizontal cross
section taken along 35 line V-Vin Fig. 17. In this drawing, a left end
portion of the right upper unit 200 is cophected wth a right end portion
of the 24 left upper unit 400. Fig. 19 is a horizontal cross section taken
along line VI-Vi

th f d h
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IS attaché!cﬁtopodtisxral ends of the third verti cal waII 530 and fourth

vertical wall 199747 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
fower units 100, 300 in Fig. 6 is attached end elastic sealing
members 700a, 700¢ having a substantiaily 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 integrally.

[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 iower 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



540 such that the sealing nenber RS extends over the whole 30 |ength 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 chanber 500B is compoged of first glass panel fixing
wal | s 502b, 502d, approximately a half, on the exterior side, of the
primary 25 end vertical nenbers 501b, 501d, the first vertical wall 510
and the fourtPOié@Dbecal wall 540. Simultaneously, a sealing portion 5000

i d of i1 st ' || | ' 11,
i s conposed o E%@a?7iklalrls verti cal Fi8 1PN 1 ]Qgﬁagﬁaéﬁg&héﬁé el feft

the third vert 1 530, t'he :rth vertical as wel| as,the
el astic seal i ngwendsris 3&) ®sl the righli {ower Wniti A08r p6e GHRAEIED VhWdRber

500D is COWOS@QQ?%H[’@%WHH@E%%H‘PJ%STthi rds, on the interior side, of the
i , 1

primary end veértical Tnenbers d, the second vertical wall 511,
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Figi 6is att Ui ng mnenbers 700a, 700c having a _
substantial |y [@07R& shapeNeseethel appErgran2® 4ad ab)the2sigrooupiperhenéhd
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enbodi ment in .
15 followed by fitting the lower frame 301 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 [ateral 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



formed of a foaned urethane, in which a U shaped netallic reinforcing
menbér is enbedded and nol ded integrally. [0076] Wth each unit of the
curtain wall according to the 30 second enbodi nent as descri bed above, a
continuous seal portion can be fornmed between the upper, lower, left and
right wunits as described bel ow by the drg7sealing nethod in which the
upper and |l ower units are connected with each other by flttlng t oget her

their inter-Iogckin ype concavo-conve 35 t he
left and ri gh(ghﬁrﬁ'agE 2D SoniaE e AN LS eT r HHF @93@1& ﬁ’@? ‘ﬁ
toget her thei ren@i%%?‘tth@!%sQ@@@ﬁhhpgn?@ﬂb@?@thnﬁ_S [a@@?@dnﬁecmd to rihlé g.
18 and Fig. 24, a case whe e le

r unit 300 and t rlght ower
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the | ateral elﬁﬁ# c sealing 20 menmbers 305 are connected together between

t he adjoining Te and right units through the respective end elastic
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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
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 fateral 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. 1In
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.



25 length of the units is also connected between the vertically adjoining
units through the end sealing nenbers 700 positioned at the intersectional
area. [0081] In the second enbodi ment, unlike the first enbodinment in

whi ch the connection between the left and right 30 units is based on the

i nterlocking method, the top ends of the elastic sealing nmenbers RS, LS are
connected with the end elastic sealing Renbers 700, respectively.
Therefore, in the whole body to be conposed of the left lower unit 300 and
the right lower unit 100 is forned agyesippal sealing portion which 35
extends continuously up to the end elastic sealing nenbers 700. Simlarly,
at the bottomends of the vertical franmes 353, 354 of 27 the right upper
unit 200 and the left upper unit 400, the bottom ends of the elastic
seal i ng nehber sARSirtdis wak inchrkeg edrtadn el uand ealchsdrian gl éngaiignded s
700, respectively. Thus, in the whole body to be conposed of the left
upper uni tlaigellxrand eenmseatedvwitlypdeeinimg cubain vsalt onite dhuglr tritedbckir i ng
portion which continues up to the_end elastic_ sealing nmenbers 700. [0Q082]
In such a byRRr&nnegtiagmembionsProvadechgt ssrfour sides, the cutaiywall comprising:

di scontinuation.both i.n the yertical sealing portions and |ateral sealing
portions can b1 SRRl g embsEEC BN B A@temﬁy ﬁLorég]aa%h SQRNECERAPOREON

menbers 700. as..a _seal,.nedi ati ng.nea i.n each unit intersectional area of
t he upper ,OI\(I)%F?ﬁVé\qJOQHngqu@ n Vﬂ‘ﬁtuél.ltsﬁ 0083] As stated above, according

have 15 concavbeppiver PRipERRRS e TOREhES R ol oG eRHE YRR T gn

units, th%{(ﬁtibﬁbdlmagiﬁﬁgy&%lj{)ﬁﬁb%lAur&nﬁ ‘thtlﬁlitﬁg order in a specific

direction®on a us enhanci ng e degree of freedomin the

ot 20 ond o T K N M DT e

right 20 end portions eac It are . elastic se
menbers, ichrne vaslbegit H1d bASpRUSSSRrvE BLe e ati OF e AR fenstifines to be

arranged in a lateral row may have the elastic

continuity of the seal between opposing ends of adjoining first sealing
members as well as to serve as a mediating means for ensuring continuity of
the seal between opposing ends of adjoining second sealing members in each
intersectional area of adjoining upper, lower, left and right curtain wall units,
wherein each of the third sealing member has a sealing face adapted to closely
adhere to the sealing face of another third sealing member in the intersectional
area and 1s formed of an elastic sealing member having a cross sectional shape

in which an interlocking type convex shaped connecting portion can be fitted.

2. The curtain wall according to claim 1, wherein each of the third sealing
members has an integrally molded structure comprising a metallic reinforcing

plate and a sealing material.

3. The curtain wall according to claim 1, further comprising a fourth
sealing member which is adapted to close a gap to be formed between a top

end of the second sealing members and an bottom face of the third sealing



seal ing nenber 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 nove aside the adjoining units installed just before the | ast
one unit as in the prior art. In addition, additional works for renoving
engagi ng portions which performthe interlocking connection of each unit
and for making a seal around a site to ¥€ in contact with another unit as
in the 30 prior art are not required in this type of units. Nanely, with
this type ofembets, irt the i@$@eebdi(ynairaﬂeﬂskie@w|e%hie@ﬁ\oﬁfin%f&%rta'i‘ﬁ L9 %ad Beto
carried out by first connecting one of left and right units with adjoining
uni ts accomfikegtheosaaheontinuens betaken thenppekiand loweirhedtaandvilbenitei t h t he
other left or right one using the 35 connected section as a fulcrumin such
a manner as if closing a door. 28 CLAIMS 1. A curtain wall including
curtain wall un'hs each arranged vertically and_ |laterally and connected
with adj oi fii ng L@ etaITHINay 3l wank acaardeng ke chaier Bobkiiner campeisoonadedthng
portions proyvided at, its. fqur sides, the curtain wall conprising: first
seal i ng et WGTRReH WRi¢ ﬂ%@@@ptﬁdépcﬁﬁ@&%wﬁpc@nb@&ﬁmgd BEFvEBR 2 Of
vertically LOI ni R rtain | I..units; second sealin er s .extendi ng
vertical | yb(gtiq%ﬁ]ge %gﬁ%@%ﬁﬁ%ﬁﬁf@ah%ﬁl%he&? angAdpR) f}aﬁjg&gﬁg};r‘iﬁﬁé Sargi n
wal | units; ' eal in r rovi.ded at both ends of an er frane
of each  anePIeS BT (hh MR TR GaD RN uEhelPtch B RuPtr Aflg 1RBSHS | or
ensuring (ﬁﬁﬂﬁh“HhHXnﬁf t he seal between opposing ends of adjoining first
sealing nenbers as weﬁ' as to serve as a nediating neans for ensuring

continuity of the seal between opposing ends of adjoining second sealing
menbers in each intersectional area of adjoining upper, lower, left and

right curt®in vihé cubiais walMEESidn @@mmnqh%vﬂéﬁkpﬂe b g ?ﬁg%rghﬁs a

sealing face adapted to closely adhere to the sealing face of another

third sealseabingembeatbars i¢ bﬁo¢i@%drt©eééidh0¢tﬁir¢s;ﬁfrﬁﬁn%f&)dn%_cfiﬁgfﬁﬁf n &each
el astic sealing nmenber having a cross sectional shape in which an

i nt er | ockiugt ty pdvanes,exhsiebyes capoifetal hgampbe tfoamedaiftdieadsehitde. by thesthe
curtain wall_according to claiml, wherein each of the third sealing

menbers h&gadngimeaheas bpdmertical fumes of eactonpiti sing a netal lic

rei nforcing
6. The curtain wall unit according to claim 1, wherein each of the second
sealing members extends over the whole height along a vertical member
having a gasket type connecting portion adapted to connect adjoining left and
right curtain wall units together, and is formed of an elastic air-tight sealing

member.

7. The curtain wall according to claim 6, wherein the second sealing
member includes an elastic air-tight sealing member to be provided to at least
one of the lateral ends of at least one of a group of units to be laterally

arranged.

K. A curtain wall including curtain wall units each arranged vertically,
laterally and successively and connected with adjoining curtain wall units, the

curtain wall (10} comprising:



plate and a sealing material. 3. The curtain wall according to claim1,
further conprising a fourth sealing nenber which is adapted to cl ose a gap
to be formed between a top end of the second sealing nenbers and an bottom
face of the third sealing 29 nenbers in the intersectional area between
adjoining curtain units so as to nake the seal continuous between the
upper and lower curtain wall units. 4. ¥he curtain wall unit according to
claim3, further conprising a fifth sealing nenber which is adapted to

close a gap to p&fcal FRENDHWRRR dhs M}tﬁmfﬂgn%%@eé s ?ﬁ@@ﬁax%ﬁlg?gf‘t ame

menbers and a top face of "the third sealin _ rs so as to e seal
cont i nuousoPedoieenitt peojepag Aoty tieweice dietabn, Mad hdupiddsto &onddte curtain

wal | according to claim1, Wherein each of the first to fifth seal i ng
menber s i svgrtioallgexdjomiagamitsyr r espondi ng connecting portion of each unit
i n advance, whereby a cut-off wall can be forned after assenbly by these
seal i ng menber slateral vealts eah preanded at asdadxtending Belo%ha lowet giomtinaldf uni t
according to claim1, wherein each of the second sealing nmenbers extends
over the vifsiheuméiaghtadapsed taabut the sertmatdstingrproiedfien ghdkeunttype
connecting portion ??,apt ed tpo connect adjoining left and ri g%t curtain
wal | units togeehdr! IARRg insorestiong escharoatded ptoap datergend ﬁ‘héeafﬂ%nber.
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verti cal | wuadk:ioh 19 tHBlotiser it BF ehoiactaeAal, BLRHAIRY ler 0BG ANG NO

bel ow a | ower portion of each unit and adapted to a the vertica

; It t g In 2 gl g lttlgdra zﬁiczlg&vﬁgghﬁnggg?g the airéf, @indf 4d 4t t8adueehé PiterAathigy ovi ded
projection of the unit;
lateral sealing members for closely adhering the vertical fitting
projections and the lateral walls;
vertical sealing members for closely adhering the lateral fitting
projections and the vertical walls; and
end sealing members each adapted to cover an upper frame, the vertical
fitting projection and both ends of the upper frame of each unit, connect with

the lateral sealing member, and closely adhere to the lateral wall.

9. The curtain wall according to claim 8, further comprising:

an upper sealing member provided at and abutting 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 provided at and abutting a bottom end of each

vertical sealing member and adapted to close a gap to be formed between the



unit in succession to one end of each lateral wall, extending over
substantially the whole vertical length of the unit and adapted to connect
the laterally adjoining curtain wall units; vertical walls each provided
at the other |ateral end face of each unit in succession to the other end
of each lateral wall, extending over substantially the whole vertical

| ength of the unit, and adapted to abut Bhe lateral fitting projection of
the unit; lateral sealing nenbers for closely adhering the vertical fitting

projectio ‘§§y% sely
adheri ng p%e ﬁépgﬁlﬁﬁﬁpﬁkdﬁﬁ roﬁ%ﬁf?%ﬁ?ﬁ%ﬂ%ﬁ?hbﬂﬂ%rtlC ¢§n&ﬁ§Uﬁhgnd end
seal i ng nq@@gfﬁigggahadapted to cover an upper frame, the vertical fitting
proj ection and both ends of the upper frame of each unit, connect with the
| ateral sealing nmenber, and closely adhere to the lateral wall. 9. The
curtain wall according to claim@8, further conprising: an upper sealing
menber provided at and abutting a top end of each vertical sealing nenber
and adapted to close a gap to be forned between the upper sealing nenber
and the end sealing nmenbers; and a | ower sealing nenber provided at and
abutting a bottomend of each vertical sealing nenber and adapted to cl ose
a gap to be forned between the 31 |ower sealing nenber and the end sealing
menbers provided in the unit |ocated bel ow



