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unit curtain wall conposed'of a plurality of curtain wall units,
particularly (but not solely) one in whith the wall units are adj

2125846 The present invention relates to a
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connectees to and hung by fasteners on the 5 exterior structural frane oft,
a bui Ndi pg. Known unit curtai nowahts daverquitaimwal | units including
vertical frame nenbers attached by fasteners to a buil ding skelton
Non- | oad-bearing curtain walling tends to be displaced between

| at er al
frane.

bui |l di ng 10

exanpl e.

floors when“the building is subjected to an earthquake, f or
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bui I di ng frame(RytCABBEEbIL1F) AL BN ith WK Cthd akLLLPusLed gpéferent
di spl acenents of the curtain wall units to cancel out any unwanted i npact

forces which V\aagdsehbeywbag:@@m@e Hherlieid vel fagtessrs s@nygati onal

such connect or

joining the buektlepgorkslirae thuraile farehd hef fasbweikiing and t he fast eners and

the vertical frame nenbers of the curtain wall units. According to the

réqu

res that the curtalin units be insta

2 arrangenments however have been quite conplex in

invention there is pKaoewdetnd tumciurteuin aral el haveonpirtsain: wgbl units (a)
a plurality of curtain wall units; (b) a pair of brackets attached to
hori zontal |y céaclvdinggleseradalveriyerlofizame Reabers atitacked Tprtain
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different displacements of the curtain wzall units to canc

fasteners to a building skelton frame. Non-load-bearing
curtain walling tends to be displaced between building
floors when the building is subjectéd to an earthuake,for
example. Since the curtain wall units are mounted

individually tc the building frame, they are liable to move

through differezt intervals dependent on how they are

attached and on their varying inertial forces. Safety
requires that the curtain wall units be installed on the

building frame by connector arrangements which taike up such
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out any unwanted impact forces which would otherwise 4
the curtain wall units. Conventional such connector

arrangements hcwever have been quite complex irn joining th

(¢}

building skelton frame and the fasteners, and the fasteners
and the vertical frane membefs of the curtain wall units.

Accordirg o the invertion there is
prdvided a2 unit cur<ain wall comprising:

(a) a plurality of curtain wall units;

(b) a pair of brackets attached to horizontally

confronting vertical edges of eech pair of adjacent curtain wall



-2-'units; and (c) a fastener ‘adapted to be adjustably nmounted on a

buil ding frame and having a slot receiving one of said brackets an
nmovabl e bearing el ement supporting the other bracket for allow ng H_/
latter- to 5 nove in a direction substantially parallel to said ai n
wal-l units. It is believed to be possible byzneans of the present

i nvention, to provide _a unit curtain wall having curtain wall units
connected to a building frane by relatively sinple fasteners capabl e of
qui ckly absor bi ng di splacenents of the curtain wall units between 10

bui I.di ng fl oor8itss 8ndt hereby cancel ling out undesirable inpact forces on
the curtain wall L{nltS and that the curtain wall can be attached to a
bui | di ng skel i t on (£P e apERNSTgATaRter e Be RdivatRRly. mEinted on a butheging
invention will be de crlbed by. way of exanpl es with reference to the
acconpanyi ng dramg ﬁaé hay? V\?\lacﬁlc’t IfF'Eze“’I“QSC"'%? pf a?jﬁﬂrﬂré%e?%éﬁdeﬁ 8gwallenal

vi ew of a uni h crurtal% W%vaﬁ enbotc%l n&yt hg %mgsent venHﬂ t he view

showi ng the uRPE *C8r T Wl FPEE-/ P eWiifu® hGnPI#Rketoror aliguinpiheptatter to

bull_dll1g;5 move in a direction substantially parallel to said curtain wall units.
It is believed to be possible by means of the present invention,

to provide a unit curtain wall having curtain wall units conneéted

to a building frame by relatively simple fasteners capable of

quickly absorbing displacements of the curtain wall units between

10  building floors

o



FIG 2 is an enlarged cross-sectional view takenalong line Il - Il of FIG"
1; FICi/B Is an enl arged cross-sectional view taken along line IIl - 111 of"
FIG 1, {i FIG 4 is a fragnentary perpsective view of a portion.
of the h;} curtain wall having a fastener; FIG 5 is a fragnentary sidess#
el evat i view of a connector;and FIG 6 is a fragnentary perspective:
view of a bearing 20 - elenent acgording to another enbodinent of the
present invention Throughout t he pecification the terms "inner”

"outer”

.geonetrlc 5 ék}%ﬁl ouﬂ %%fﬁgége lmBﬁF%e§§%E§%ﬁ églf is to be

curtal n el W’c#@u ’rn b S8 fhRy"Bhen BrERTR VRIR 548 e t-y_"f .'
“menber s 119@’5%ﬂaéﬂéﬁ ﬁg £fa.+lé gséfgfi§oﬁ2 raIQeFB¥ g%hp .skel ton frene

menbers 11 "ar € space vert I C Serve as ases ng floors.
Each of . th%#ﬂ#féi?} its 10 I s conposed of a pair of lateral vertica
menbers 13 palr upper and lower 5 horizontal nenbers 15, 16 -

wexten;n ng bet me@w%ﬂ&rf&@rﬁnnﬂet&es&ﬂseal byehbhCalr BRERPIRsl3. 14

to

with reference to the accompanylng draw1ngs in which:-
FIG. 1 is a fragmentary rear elevational view of a

unit curtain wall embody:_ng the present invention, the -

view show1ng the unit curtain wall as viewed from the
10 interior of a building; |
FIG.-2 is an enlarged cross-sectional view taken
along line II - IT of FIG'. 1;
"FIG. 3 is an enlarged cross;sectional view taken -
along line III - III of FIG. 1;
15 FIG. 4 is a fragmentary perpsective view of a
portion of the unit curtain wall having a fastener;
FIG. 5 is a fragmentary side elevational view of ‘a
(U

connector;and
FIG. 6 is a fragmentary perspective view of a pearing
20 element according to another embodiment of the present |
, invenfion. |
| Throughout the specification, the terms "“inner",
"outer", "inwardly", and “outwardly” are used with
reference to the geometric center of a building to which a
25 unit curtain wall is to be attached.
As.shown in FIG. 1, unit cuitain walling.comprisee a
plurality of curtain wall units 10 connecfed to and hung on

building skelton frame members 11 by a plurality of -



provide a square frame, and a‘thernal insulating panel. or a pane of glass
17 nounted in the square franme. Horizontally adjcent curtain wall units 10,
10 have their vertical 10 nenbers 14, 13 supported by the fastener 12 —
shaked t hereby and positioned between the adjacent curtain wall units 1] /°
10. Vertically adjcent curtain wall units 10, 10 are interconnected by éé)
pair of connectors 18, 18 attached to 4he upper and |ower horizontal

menbers 15, 16. 15 As shown in FIGS. 2 and 3, each of the bui | di ng

skelton franggrERars 13.i S tha Wi 1lding Ekelltdn Frnd mensts bena i)
including a pair of upper and | ower flanges 21, 22. On the upper flange

21, there arg %Eé@kﬁdr&léeﬂayphmﬁes%&veaaﬁaﬂasﬁs(ﬁunxhﬂxid&hgzﬁﬁbqrs.
flooring 25 conposed 20 of a layer of nortar 26 and a floor panel 27. The
nortar | ayer Eaghand the cwrtadne walldb Uiy tar 4.0 ritsercmpossddbie pair sdfiped
bracket 28 with a partition strip 29 secured to the underside’of the nortar
layer 26. Theaparalt verrticalpmegbersl ddes 14 var thadd df MRReR@nstlatfing

downwardly in 25 alignment with an outer end of the flooring 25. A
transver se f haF:ZeBBér meRbesFold /i A SFregtenddngy patHaaianset ween t he
vertical frane nenbers

a 5.1 s attached theret anel 17
bei ng d|sposé&tééﬁpﬁgﬁcéﬁn@xF@F|gﬁtﬁéé& 3F9ﬁf§aar§ﬁ§§§?§%qéVagé er

Wlth a gasketp 32 Idgter%%%gq:et ?:ra?ntc)ee,tva\.en na. t'%‘lnerI n\ierfnesqlllatln%o panel or a

pane of glass 17 mounted in the square frame. Horlzontally
__&“} ' adjcent curtain wall units 10, 10 have their vertical

10 members 14, 13 supported by the fastener 12 shared thereby
and positioned-betweeo the adjacent eurtain wall units 10,
lb. Vertically adjcent curtain wall units 10, 10 are

- interconnected by a pair of connectors 18, 18 attacﬁed'to
the upper-aad-lower horizontal.members 15, 1le. _

15 _As shown in FIGS. 2 and 3, each of:the buiiding'
skelton frame members 1l is in the form of an I section
steal beam 20 including.a pair of upper.and lower flanges

1\ 21, 22. On the upper flange 21, there are stacked a decg

plate 23, a slab of concrete 24, and a-floorinq 25 composed

)

20.of a layer of mortar 26 and a floor_pahel 27. The mortar
layer 26 and the concrete slab 24 are intercoonected by an
L- shaped bracket 28 with a partltlon strlp 29 secured to
the undersrde of the mortar layer 26. The partltlon strlp
29 includes a vertical flange 30 extendlng downwardly in
25 alrgnment with an outer end of the floorlng 25 |
A transverse frame member 31 (shown in FIG. 2 only)

extends between the vertlcal frame members 13, 14 and .



bracket 33 is secured to an inner |ower marginal edge of 5 the transverse"

frame nme 31 and includes a vertical |eg 34 extends paralle[ to the
verti cal ange 30 of the partition strip 29. A gasket 35 is interposed,
bet ween vertical leg 34 and the vertical flange 30, and a backup -

‘material 36 is disposed between the outer end of the notar 10 |ayer 25 and
the vertical leg 35. A caul king terial 37 is placed between the floor
panel 27 and the vertical |eg 35. The fastener 12 is conposed of a first
channel s shaped fastener menber, 40 (FIGS,_2 through cured to the | ower

15 flanbé astgchere tlhesr&f‘tq'orf:nfea?ﬁ%lbjy nRSHR9 o 1589§§ 4§gél’135ﬁuta§ 42. The
| fl | 43 t-endi It d || b 20

bor al | cPRERELRE CRCELTT 19 SRATEVSTR 4 5'9%1 Befber aRanieR. dhaped

f ast 4 { . 20 20
pgfpgzg cu gtrglegz ! b:h cus?d;t?\h %ﬁ%‘%{g . Sﬁ‘ﬁgé‘géfx?s Z%Rggg ﬁ?through

the SloB?aéﬁet4é§MﬂQ1§%§?f%§ 2% ener :gﬁgérﬁgggpggiseé% Before thg

nuts 42 are ti ghfened I's positionally

ad] U§ edhao tkhalkvielr oW |drie Iméeﬁ PLIOSS 1HELYBES sabef:&@erslﬁﬁf@gers 13,

14 25 of the adjacent curtain wall units-10 and spaced properly omthe =
verticabsf egendenpana1i®al kb td efetticdl rslahgst soesrmenber 40 has thus

" been posi tioned, the nuts 42 are tightened on the bolts 41.
partition strip 29. A gasket 35 is interposed between the
vertical leg 34 and thé vertical flange 30, and a backup
material 36 is diSposéd between the outer end of the motar

10 layer 25'énd'the vertical leg 35. A caulking material 37

_ is placed between the floor.panel'27 and the vertical leg
35. |

The fastener 12 is composed of a first channel-shapéd
fastener member 40 (FIGS. 2 through 4) secured to the lower

15 flange 22 of the_I section beam 2b by means of bolts 41 and
nuts 42. The.lower flange 22 has slots 43 extending. |
longitudinaliy of the beam 20 parallel to the curtain wall
units 10, and the first éhahnel—éhaped fastener member 40 .
has slots 44 extending transversely of the beam 20

20 perpendicularly to the curtain wall units lO.'.The bolts 41
extend ﬁhrough-the slots 43, 44-with the nuts 42 threaded
over the bolts 41. Before the nuts 42 are tightened; the
first_fastenér member 40 is positionally adjusted so that.
it will be located across the vertical frame members 13, 14

25_of the adjacent curtain wall units 10 énd spaced.properly
from the vertical frame members 13, 14. After the first

fastener member 40 has thus been positioned, the nuts 42



An end plate 45 is welded to an outer surface 46 of the first fastener
menber 40. The fastener 12 also includes a second pl at e-shaped f ast ener
menber 47 fixed to 5 the end plate 45 by-bolts 48 and nuts (not shown), the
bol t 448 extendi ng through vertical slots 49 defined in the end plate 45+
The second fastener nenber 47 can be vertically adjusted in position al/@
the vertical slots 49..The second fastener nenber 47 has in its upper
surface 10 50 a slot 51 defined closel§-to one end thereof and a recess 52
defined closely to an opposite end therfof. There is a bearing el enent 53
in the formE&f e R PPHEE hdlrecess 52, the roller 53 having a -

venber 47, The A 190 GRLAYS e 5T SHELTER EC af RcobFh ABFRAFS: 45 RE second
Lot he SecORE fAdeimda Tty Bie 4nccvhot bPBaRE' F2MRaR PT™  The
upper sur t A5 el [ ARSI Lo MHIFEE £os PLALE Rl lHT, LXelERTE 1
o Bect Ve ST g A e e A b RSB R, of the

25braket s 881 39 430%:@ g Nt gt ettt BEWE SlofONggshepihed IRetheacket
59 ;i ncludes a hooked arm 62 engaging in the slot 51 in the second fastener

menber 47, oWl lflalthe 45. The second fastener member 47 can be

(OR vertically adjusted in position along the vertical sloté
| 49. The second fastener member 47 has in its upper_surface-
10 50 a slot 51 defined closély to one end thereof and a
recess 52 defined closely to an qpposite end thereof.
_ There is a bearing element 53 in the form of a roller _
disposed in the recess 52, the roller 53 having a shaft 54
" journalled ih.bearing grooVes-SS.defined in the second
- 15 fastener member 47. The roller shaft 54 extends in a
direction normal to .the secbnd.fastenei member 47 so that.
the ‘roller 53 is rotatable in a plane parallel to the-

- second fastener member 47 and hence the curtain wall units

10. The roller 53 has an upper peripheral surface

) .

20rmojecting upwardly beyond the upper surface 50 of the
second fastener member 47. _
As-best shown in FIG; 4,.a.pair'of brackets 58, 59 is
attached by-bblts 60 to. side surfaces S6, 57, respectively,
of the édjacent vertical frame members 14, 13. Each of the
25 prakets 58, 59 has a lower horizontal flange 61 (one -
shown). The bracket 59 includes a hooked arm 62 engaging

in the slot 51 in the second fastener member 47, while the



.. di spos

ot her bracket 58 has a hooked arm 63 placed on the roller 53. Thus, the
verticag~frane nenber 13 is fixedly hung by the second fastener nenber 47
gahy novenent perpendicular and parallel to the curtain wall units .
10, a e vertical franme 5 nenber 14 is hung by the second fastener i
.menber agai nst any novenent perpendicular to the curtain wall units 10,
but is allowed to nove in a plane ﬁarallel to the curtain wal'l units 10
through the roller 53. An attachnent plate 65 is welded to the underside of

the 10 lower flange 22 of the | section beam 20 in engagenent. with one of
the endthsr thracket58 ghasnar hagksdr 2XB. 6AnPlaceL P& e FPLiSS P36 is by

a screw 67 affixed to,the attachnmen Iate .65 _and extends hori.zontal | _
bet weeTh%er dgifosYREEEFRS gra'aaj- BeBRe®s Loisr 44 Y%&?@e% the SraRdr
- partition strip 68 is affixed.by 15 a bolt 69 .to the |lawer. flan 61 of the

bracketfoa§é: JUERRRE &%r??ﬁﬁ?éltl §n§emgﬁ‘ef‘ﬁep§ir§§n§ﬁu&€§s agge 57 of

- adj acent_ vertical franme bers 14, 13...T i nner rtjtiqQn._strd.n 66

- incl udé’sarﬁltﬁ}t :‘fod %mﬁ{{ggf%ng f‘/o“%éﬁé thﬁé %&?ert%_ar‘ztellltth'gr?astéﬁ%&%8
i'ncl n.Jjnner. : a e [ t
1nt et%glge‘é%eofe{l\/\gelny%ég H’ 'agggsgés,oh?l?gfﬁgn%%t g.lreq\{oﬂaérrt2 %7?%?%&:}57{% a6n§ also 3
i ncl ud g€a7 aghrgatiRe wraneh nkf Wi Iy; gasket 74
_ g@‘ﬁ%ﬁ%?ﬁ%@%ﬁé%ﬁgd% ggékgél gg%%,h.‘?”%qsﬁeru \?élts_o lt;g]ﬁe?e‘%t’ Ji‘él;jamas- and.
- snoke f10/BRAS SEdUnd $& 0L Na t PEafaPPa Y MREN thhehearkirthi Ak 10N @i tseatg on *
25 beam 20 when a fire breaks out 1n the buiding. As illustrated in FIG 2,
t he uppairiiyh afhd heoppeel 5347 of each curtain wall unit 10 is secured to QJ

t he upper frame nmenber
: An attachment plate 65 is welded to the underside of the

10 lower flange 22 of the I section beam 20 in engagement with one

| of the ends of the first fastener member 40. An inner partition
strip 66 is by a screw 67_affixed to the attachment plate 65 and
extends horizontally between the obposite ends of adjacent first
fastener members 12. An outer partition strip 68 is affixed by

15 a bolt 69 to the lower flange 61 of the bracket 58 and extends
horizontally'between the side surfaces 56, 57 of adjacent
vertical frame members 14, 13. The inner partition strip 66 )
includes an outer downward flange 70, and the outer partition N
strip 68 includes an inner upwérd flahge 61, there being a dry ;.

20 gasket 72 interposea between these flanges 70, 71. The outer
partition strip 68 also includes an outer upward flange 73
facing the panel 17 with a dry gasket 74 disposed therebetween.
Thesé dry gaskets'72, 74 serve to prevent flames and smoke from
bassing through the gaps between the panél 17 and the I section

25 peam 20 when a fire breaks out in the buiding.

As illustrated in FIG. 2, the upper end of the panel 17 of

each curtain wall unit 10 is secured to the upper frame member



8: 15 by a holder bar 75 fixed to the upper frame nenber 15 by screws 76
(one shown) with a thermally insulating connector 77 placed between the
hol d&r bar 75 and the upper frame nenber 15. The upper end of the panel
i s sandw ched between | ower edges 5 of the holder bar 75 and the upper

frame nenber 15 with gaskets 78, .79 interposed therebetween. Likew se,
| ower end of the panel .17 is secured tg the | ower frame nmenber 16 by a

hol der bar 80 fixed to the |lower frame“menber 16 by screws 81 (one shown)

ith a th I | | : 8 I ' I b
80 ana tho Tovel Trankenk Baf TR°eadka’ ol (R b Taanid by 1S by D21
dwi ched be : - f ot !
R A R R

and | ower fdadwe depdehéed Sthdbnol BeECHRE qslénw&m_ew[gﬁﬂowa%é%ﬁﬁea&w.
by gaskets 86, 87 retained in slots 88, 89, respectively, h

defined in the

| ower and uerupge e MENOLT €hdSpahbl 1¢SRECERYIAWY chRdC VeltwadnPaRRlerdRddes
secured at its outer edge to the upper frame nenber 15 by a bracket 91
att:ached &t @fanchersslésigebat 7Heal@ thpeuppesnt ramebmiember ASStwdh9Zaskets
fastened to an inner side surface:93 of each of the vertical frame nenbers
13, .14 and.Ffosi19 cimterposedf thatebhgtvebati ohikewd skowthes dowace edd off tthe
segond fastener nenber 47 for limting upward novenent of the verti cal

frame menb@anedl 4% is secured to the: lower frame member 16 by a holder bar

80 fixed to the lower frame member 16 by screws 81 (one shown)

o~ with a'thermally insulating connector 82 placed between the

10 yolder bar 80 and the lower frame member 16. The lower end of
the panel 17 is sandwiched between upper edges of the holder bar
80 and the lower frame member 16 with gaskets 83, 84 iq}eréosed
therebetween. | _ | |
‘ Betwéen'the~uppef ahd-léwer'frame;ﬁembers 15, 16, there is a

A5 weaﬁhering board 85 attéched*by gaskets 86, 87 retained in slots
‘88, 89, reépectively, defined in the lower and upper frame -
_membefé'ls,Ils, respectively.

a ceiliﬁg panel 90 is secured at its outer'edge'to the upper

frame member 15 by a bracket'Qf attached to an inner edge of the
20 upper frame gnember 15.

‘A stop 92 is fastened to an innef side'sﬁrfaceﬁ93;9f each of
the vertical frame members 13, 14 andypositioned in coﬁfronting
relation to a lower surface 94 of the second fastener member 45.
for limitiﬁg upward movement of the vertical frame-member lé, 14

25 to'a certain interval. The'stop 92 is attﬁchedlto the vertical
frame member 13, 14 after the curtain wall 10 has been mounted

on the fastener 12.



" 25 to a certain interval. The stop 92 is attached to the vertj cal
-13, 14 after the curtain wall 10 has been nounted on the fastener
éEZSP illusftrated in FIG 5, each of the connectors 18 is conposed of

menber
12.

an upp
menber
100 5
102 an
paral |
shown

emal e menber 96 including a base 97 fastened to the | ower
by bolts 98 and having a central slot 99, and a | ower nmal

franme

framgs
e nenber

i ncluding a base 101 fastened to the upper franme nenber- 15 by bolts
d inserted in the central sl 99 for slidable novenent therein

el to the suluakRraveldl iwnirrs 16, A BN saeidersegbogli nent

in FIG 6., a 10 second fastener menber 103 has an upper surf

ace 104

“with a par ebypssbar beaknr eppet Femadef imbdharei includli g kol baddb is

partly received rotatably in the recess 105. A bracket 107 which is

- f ast enedl7 t pastenedi tal theadeweenifeanef menbed i) b@lbolis t9 hagn@n ar m 108

having a groove 109 15 defined in a | ower surface thereof,

the groove 109

havi ng kasingreat akntrads siett 96n amd extlendimgnaiay aidntder ol(lme second
~fastener nenber 103. Thus, the bracket 107 and hence the vertical f
menbBr tmche@bngt Achese i03 fastwoed damhhe juppewmifrate omembexnl 181 to the

.curtai

10

20

25

n wall 20 units. Wth the foregoing arrangement, the vertical
by bolts 102 and 1nserted in the central slot 99 for:

slidable movement therein parallel to the curtain wall
units 10.

Accordiné to another embodiment shown in FIG. 6, a
second fastener member 103 has an upper surface 104 with a
partly spherical recess 105 defined therein, and a ball 106
is éartly received rotatably.in the recess 105. A bracket

107 which is fastened to a vertical frame member of a

~curtain wall unit has an arm 108 having a groove 109

‘defined in a lower surface thereof, the groove 109 having a

ségmental'crpss section and extending parallel to the
second fastener member 103. Thus, the bracket 107 and
hence the vertical frame member attached thereto are
allowed to move in a direction parallel to the curtain wall
units. |

With the forégoing arrangement, the vertical members
14 are horizontally movable through the rollers 53 (FIGS. 2
and 4) or the balls 106 (FIG. 6) with respect to the
fasteners 12 for takihg up any unwanted individual
displacements of the curtain wall units 10 at the time of
an earthquake, for instance, to thereby eliminate impact

forces which would otherwise damage the curtain wall units

ranme

nmenber si

.om)

£l



14 are hori.zontally novable through the rollers 53 (FIGS. 2 and 4) or-the

balls 106 (FIG 6) with respect to the fasteners 12 for taking up any

unwant ed i ndi vi dual 25 di splacenents of the curtain wall units 10 at ttre,

ti mef an earthquake, for instance, to thereby elimnate inpact. f?iggg; )

whi ch woul d ot herwi se danage the curtain wall units 10. 10. The '

fasteners 12 can be adjustably positiqpmed on t-he building skelton frame for

proper.alignment with the vertical franme nmenbers 13, 14 of the curtain wal

units 10. Sinew ecadhd adefeieds 13 chared HYju5EapliapesttSone@ubhaitheval |

units 10, the overall nunber of fasteners 12 used is relatively small. The.

curtain wal | wildiky citeBtdw! firdape Dot plopert Akigumnedtngithanhet hrough a

relatively sinple attachnent construction including the fasteners 12 and

t he brackets S5&rti®al frhdmémeémbers 113 A Ui dfctheacarvelih welfr uning: (a)

‘a plurality of curtain wall units; (b) a pair of brackets attached to

hori zont al corff.ont3imre veach chdseelges 92 kachhared bF dHpaedjrcentt ai n

wal | ' ' : o
: 5 curtain wall units 10, the overall number of fasteners

12 used is relatively small. 'The curtain wall units 10
¥ cen simply be mounted on the building frame through a
relatively Simple.attachment'construction including

the fasteners 12 and the brackets 58, 59. .



“to claiml o

5 units; and (c) a fastener adapted to be adjust-ably nounted on a
bui l ding frame and. having a slot receiving one of said. brackets and a
beari ng el enent- supporting the other ng the -~

fjo nove in a direction 10 substanti rallel to said curtfn
ts. 2. Aunit curtain wall according n m ’u iﬂmof sai d
o curt wal | including a pair of ho zontaIIy frame

menbers, said brackets being secure to said-verti catl frane rembers of the

adjacent curéalgmgall units. 15 - 3. Aunit curtain wall according

d brackets have arns extendlng in a direction normal to

said curtain wall 9gnitg, ,a5¢ Ehk%ggnlqagglgogbggs g sengagi ng sai d bearing
el ement, respectivel'y. 4 A unit curtain wall according to claim1, 2 or 3,

20 sald fastene(aqngl§Qu@glamyu@geEugughapaanavungta srecess defined
therein, said bearing el enent conprising a roller received in -said recess

~for rotation in a gbane phiigned: birakkesid atitaehiedoto BorAzeaitialcurtai n wal |

according to claiml1, 2 or 3, 25 sai d fastener including an upper
surface havi ogndrpattihg vert2calsphgss ofl eavbcess défadjedentheretain walild -

bearing el ement conprising a ball received in said recess for rotation in &

pl ane abi gneuniitsh eadd direction, sai d ot her bracket '

(¢) a fastener adapted to be adgustably mounted on a
building frame and having a slot receiving one of said &;;
brackets and a movable bearing element supporting the other

- bracket for allewing the latter to move in a direction -
10 substantially parallel fo said curtain wall units.
2. A unit curtain wall according to claim 1, each of
said curtain wall including a pair of horizontally spaced'
- vertical frame members,'said brackets being secured to sai
vertical_frame members of the adjacent curtain wall units.
15 3. A unit curtain wall according to claim 1 or 2,
' said brackets have arms extending in a direction normal to
said curtain wall units, and fitted in said slot and en zariré“}

said bearing element, respectively.

4, A unit curtain wall according to claim 1, 2 or 3,

&4

20 said fastener including an upper surface having a recess
defined therein, said bearing element comprising a roller
received in -said recess for rotation in a plane allgned wirth
said direction. |

5. A unit curtain wall according to claim 1, 2 or 3,

25 said fastener including an upper surface having a partly



having a groove extending:in said direction and—par
ball. 6. Awunit curtain wall according to any preced |ng claimsaid
.fastener conprising a first fastener menber ad u j",ﬁmlmm ed on
bU|iﬁ|ng frame for positional adjustnment in sal a direetion
per pendi cul ar 10 thereto, and a second fastener nenmbér frouhted on said
first fastener nmenber for vertical pagitional "adjustnent, said second
fastener menber having said slot and said bearing element. 7. A unit -
curtain vall g ﬁ@&ﬁg@g QcaRY RedaedidGhlrein Cliid bewtisl ngl ememect or s
interconnecting sald curtain wall units vertlcally, each of said connectors
having a femakgp g&&ae.hgf astyenad ree cdnedfireadi atecads Vot i rat dyiewj acent
curtain wall units and a male nmenber fastened to the other of the
vertical |y adjacenpleset ailigned wirth smidl 2Directisey teaiid noskéx bracket
nenber for slidable novenent therein along said direction.
having a groove extending in said dlrectlon and partly

thy 5 recei vi ng sald

5 receiving said ball.

6. A unit curtain wall according to any preceding

v

-claim said fastener comprising a first fastener member
adapted to be mounted on the building frame for positional
adjustment in said direction and a direction perpendicular
10 thereto, and a second fastener member moﬁnted on said
first fastener member for vertical positionél adjustmeﬁt,
"gaid second fastener member having said slot.and said. |
bearing element.
| 7 A'unit curtain wall according to any préceding-.
- 15  claim, including connectors interconnecting said curtain
| wall units vertically, each of said connectors having a
female member fastened to one of each pair of vertically
“ adjacent curtain wall units and a nale member fastened to

the other of the vertically adjacent curtain wall unit and

4y

20 inserted in said female member for slidable movement

8 - therein along said direction.




