-a-\\ - 9 JAN 2003 WO 00l 04245 PCT/ US99/ 16220 CLEANROOM
V\ALL SYS Wl’ﬁmm‘ﬂw Field This invention relates to the confi gupgﬂq mnd
assenbl y s that make up a wall systemthat is particu ? |
adapted for cb®am oons. Background of the Invention C eanroons are
commer ci al spasRweddgat are constructed and mai ntai ned i n apovaysodiato keeps
the roomfree of contam nants that m ght otherwse interfere wwth the
preci sion work undertaken there. C eanroons are used, for exanple, in the
production of certain electronics and conputer conponents. The conponents
of a cleanroomwall system gemFHNR?GMdWAL‘LdSYSTENFh wal | panels are
fastened. A framework of vertical studs and interconnected horizontal studs
provi des sufficient stability to the overall wall system The wall panels

may be arranged in a nunber of ways the panel may be a
relatively thick nmenmber (hereafter ref%;btzﬁlr?gﬁ "thick" panel) that

mat ches the nom s ‘v“ﬁérhlon rélateblt@{h@@aﬁfngm@howmﬁ a¥8yMBlY ©F e6mpenettitakt t he

wi dt h of the sgudsto aSt&p@ lJ&gtlvelg a pair of thin,
spaced apart ™8 %epévzaélp%(e@m et rRer R RE AbAiERAd RAPRES AP hess and
referred to as a "double sided wall") nmay be fastened to the studs. In yet

anot her agrangenent, single, thBacl@rbupnahef theilrvérmtionned to one side of
the studs, and the opposite sides of the studs are exposed. In this
"singl e-si ded wa

sanme nom nal wal Id'??ﬂrg%ﬁ%rggen en’ﬁ?@ﬂ iﬁ’t@ﬁie%gpa[ %%ncﬁgg@ei?fg?%’ WF ?dede the
S; ; ﬁg??(r:rgln]t swamrgte g/??tth@';mamfréma dostantfiants mahm?lrsthbalme Imafrtmsﬂh tehr$e o
renodel i ng %/%regl '88%‘8@?%9@ 8%5 n@g@&gﬁﬁ? ﬁg sﬁ@dfﬁ??‘%’ﬁ'&y@q‘i% ? hat are

i nsi de or adpradastiontodcérdein eleetronicscand cdhpBies lsompasdntsict i on and renodel i ng
needs are best net with cleanroomwall system conponents that, as a result

f th f
constructs on aad 102 SBRpofibils i8"‘-5“??"‘26%525*@*%%‘9%“58%%&%@%04245
PCT/ US99/ 16298/l [mneifears Tadionask A rarmeworts el Yerica side and iyercemqsiasihasigental

cl eanr oom wady,qSyetiass Elﬁﬁéleht%@éﬂdﬂﬁé tRe é\Pé%QII ﬁ&%’fﬁ@t Th& @il pANAIS thal ‘Be' t 5

uni versal configuration, permts use of a var i etﬁ_éﬁ
panel ar r angfARged in & NyEeLeiNRYSs F@I@Qﬁ@ﬁ“&lﬂleoo%@l W?YBe@dﬁlaé'Y\e'Y Kis eaS| ly

and securel Ym%bgﬂﬁdréél'ﬂbhre?eﬂ%d% Hﬁ'aa!hﬂ:ksﬁédégﬁhéﬁnéié KeY tho hBminkval Panel to
the stud. A copnector is also provi onnector bl ock is shaped

for mounf¥ ng‘hGh”QSﬁé‘”QﬁBatd‘FayaeWS?q E'b?ﬂ“ﬂ the wigth ohthestuds g WA it isfagienddect i on

vvnht h a vertig®maives, aaa@omnnepacbhaba@aénm@@pacéd 1ofrﬁat@@&rea¢dmuﬁél viafit ween
the two stu

a onne tor i oyed for
Sp i cing- t oGBS B Felere 7o S5 st S Tenbe oitst Jo FER S o
vertically oriented stud. The splicing aspect of the connector bIock
enabl es si npl e cimyatanctheoarrangdmeatrsinglei thin-vhll patdls spfastaped 1o dnestidenafes

where only 3,Qf kb Uhdthe bBFosi8'slded BF 15 $Ruds 2o E5idsbBIIARR CingRlsidArRIPE

changed.
20 arrangement, it is often necessary to provide the same nominal wall thickness as

provided by the previously mentioned arrangements.

In recent years the use of cleanrooms has increased dramatically. Moreover,
existing cleanrooms often require rearrangement or remodeling to accommodate
changes made in the production systems that are inside or adjacent to the cleanroom.

25 Such construction and remodeling needs are best met with cleanroom wall system
components that, as a resuit of their configuration, minimize the time and costs
associated with construction and assembly of the wall system.
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Al so provided is a sinply designed corner stud for use with the universal
wall i5 studs of the present invention. Mreover, a novel defl e8tJANrI)03r ack
assenbly is provided for connecting the top track of a wall panel to a
conventional ceiling grid to allow deflection of the grid relative to the
wal | panel awdobmu2iaci litate access to the portion of thepegiussongzabove the
wal | panel. 20 Description of the Drawings Fig. 1 is an end view of a stud
conponent of a wall system forned in accordance with the present invention.
Fig. 2 is an end view of a batten conponent of a wall systemforned in
accordance with the present inveSummanboftie Irvertioncr oss sectional view
of the assenbl ed components of the systemof the present invention at the
junction of a horlihgdHesant sysiem frryides\aetiegreeam wall gystem ghatingludes acqted s

sectional vi @qm@gr}ehhﬁaﬁ%waf% ?&gﬁﬁ@kﬁ%ﬁ?@r@fioﬁ, gsmﬁaégfs%raf tHe $th& with gSeNt

invention at tt unction 0 ori zont studs and a vertical stud. -2
- 9 JAN 2003vanetyod|walneneaangeyents6220 Fig. 5 is an expl oded view of the
assenbl ed conponents of the systemof the present invention at the junction

of two hosi zont alThetsnetsis aiadigaed/wdairr?al baited that IS &@ily &nd sétusdipuligrddavisequence
of three dra 'ngzd[ how a cqnnector, b qﬁk OL tFe t|1L)lresent systemis connected
to the end of'esHtang Senyps 1@ 58718 e yaltranebiotP@fUdi t h s another stud that is
oriented perpendicular to the first stud. Figs. 9 and 7 0 are a plan and

si de vi ew, resped carmegtor bibckisalismmreviderlit Theharnnestonidedkib shapeddfot h

15 show i 1 o SaNtElerhe g BPERbHondty dheite a1 oifectBhiiatedy T
anot her st udstuthata manoer thattendues rsiff doondciion betwshe tHa twotstedsudoreéowerfa g. 14
. i d . ; : . . . q
w th the ty ot @ cofnBoiito s dolelr SiErgRdRE b HERIPAignEa 358, "
degr ees r el asuchasttwo phds of avertitallFiogiented studn d'he lsplidingaspeet of Anecerpieciong

techni que. Hgek dfiples FmPBT b i G j | ock
formed in 15 accor gance %Stcﬁﬁﬁﬁfgh%rfg’édeﬁfﬁ@%cem iwoﬁdrlllfl%tgﬁns% RRRNEES Rherd
only a portion of the wall between the ceiling and floor need be changed.
Also provided is a simply designed corner stud for use with the universal wall

15  studs of the present invention.

Moreover, a novel deflection track assembly is provided for connecting the top
track of a wall panel to a conventional ceiling grid to allow deflection of the grid
relative to the wall panel and to facilitate access to the portion of the ceiling above the
wall panei.

20 Description of the Drawings

Fig. 1 is an end view of a stud component of a wall system formed in
accordance with the present invention.

Fig. 2 is an end view of a batten component of a wall system formed in
accordance with the present invention.

25 Fig. 3 is a cross sectional view of the assembled components of the system of
the present invention at the junction of a horizontal stud and a vertical stud.

Fig. 4 is a cross sectional view of the assembled components of the system of
the present invention at the junction of two horizontal studs and a vertical stud.
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Fig. 17 is a perspective view of the opposite side of the connec’t%rJAM@ék
of Fig. 16. Fig. 18 is an end view of a stud conponent of a wall system
formed in accordance with an alternative enbodi nrent of the present
invention. 20 Fig. 19 is a perspective view of one side of a connector

bl ock confi guy@ehdesys use with the alternative stud enbodi nectussbndaeg. 18.
Fig. 20 is an end view of a corner stud conponent of a wall system of the
present invention. Fig. 21 is another end view of a corner stud conponent
of a wall systemof the 25 present invention. Fig. 22 is an el evation view
showi ng top and bﬁbt@t@drfa@bde@mwmwaﬁenmlw coripbnents bethecdysteheofihes ent

i nventi on. pr defl ectiqn track
conponent s Op?qsg@t 'ﬂé‘?qt'ogﬁg{p@r’r‘fﬁo@ HLtWBn?é'é%a' smggaﬁpﬁ@nvemc\g stud. 9 JAN 2003
WO 00/ 04245 PCT/ 99/ 0 Fi IS end vi.ew ,show n | ed and
connect ed defl ectl % “&'B%Q‘ﬁ%ﬁ?cse %Qhrgﬁgr%nqsh& ?r[?rch?qr Zoc lpgg'gnt

[ nVﬁnt |h on. ][:Fgaseaﬁsys&nais centkecractly thé ead bled stad ahdnwadzceﬁ fusmfn]fnbcuomdmnnngegtl on
with the deflectio nent s r A Preferred Enbodi ment
A pref errgd 8%%85 %’é@u Oélegga&e%nfi@%éﬁ t}‘g%gg&ﬂ&dance with the present
invention is sho LY d i 20 is
preferably extr uﬁaé %I %}1%91:]0‘3%& %ﬁéﬂﬂggguggére\ébé‘éﬁv?lg di; a&gp;c%\? Sngl on and
i ncl udes out gsefubt kot 2onregtinpegether studsand or eleﬁurlngalt%mmtqj@esha@enof t he

stud, indicated g% dimension 30 in the figure, and a relatively narrow side
32. Slots 34 ext drigs.dilorl§ shpw in asgayensp of Gsﬂfawmg@hPWt@ﬁrS}rﬁlséét?WQﬁdthe

four outer ughhnhet iy ol d ordhiel leinARuRRRIng iRt odd, 1 rner vall's 36, 33,

whi ch are continuous wt e oute are shaped to define a chanber

40. The gpambers Mg {hak sﬁfeew&lpﬂitéB&PHﬁstM\HétﬁaM?@sﬁllc@B%%%érrh hERr@Resi ng
w de-side walls 227 26 taper toward the ~ s center of the stud. There, the

inner wal |'s WD thegPragant iverigs. paral | el portions, the

Fig. 15 is another side view, rotated 90 degrees relative to the view of Fig. 14,
and showing the same spicing technique.

Fig. 16 is a perspective view of one side of a connector block formed in
15  accordance with the present invention.

Fig. 17 is a perspective view of the opposite side of the connector block of Fig.
186.

Fig. 18 is an end view of a stud component of a wall system formed in
accordance with an alternative embodiment of the present invention.

20 Fig. 19 is a perspective view of one side of a connector block configured for
use with the alternative stud embodiment of Fig. 18.

Fig. 20 is an end view of a corner stud component of a wall system of the
present invention.

Fig. 21 is another end view of a corner stud component of a wall system of the
25  present invention.

Fig. 22 is an elevation view showing top and bottom track components of the
wall system of the present invention.

Fig. 23 is an end view of the two primary deflection track components of the
wall system of the present invention.
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facing surfaces of which that are corrugated 42 to receive a threaded
fastener) as explained nore below. The inner walls 36, 38 are jor@efANaq3t he
center of the stud by a web 37 that extends in a direction generally
parallel with the wide sides of the stud. One of the inner walls 36 has a
pair of exten®o0pps4 that extend into the 20 chanber 40 trawarsdo/tébs® out er
wal | 28. Those extensions have corrugated inner facing surfaces 43 like the
surfaces 42 just described. The chanber associated with the other,

narrow- si de wall 24 does not include any corrugated surfaces) Just inside
the outer wall tIFgd. 2déd amend eiawishswing tislassehblest ardl conhbsted defledtiaptack o

Shoul der o oeShnafsct e WAFYSEREANGE predaRfibiefin g P ceq aPa L0 St ance
somewhat greater nd;ag.nut gmé%@ b b g{a& &agfggjsén@ mgnﬁ%amh@ﬁh% %’ffe%ﬁo

agai nst which cha ear as ‘descri
corner of theacktcothpROenthe wal | s are shaped to define nearl y cl osed
apertures 48 that receive sheet netal screws that are used to attach a

connect or, -4 - 9 JAN 200%%@3{,,39@%&%45;\133@ %"@a g aﬁﬁgnpel ow,

PCT/ US99/16220 Each of the in-an ou as a pair of inwardly
protruding ribs AGrefeatd@mbodimeyhb] stud 20Memettia acddneansal vith. thé\prezsemtesul t,
the outer walls recesse

accomuodat e m\(lﬁqgﬁﬂlsﬁsg%g&lggegm q,é(po o annlgl Vgé%ng:t'geﬁtc ,,‘%I sgéfj gcglscpcfg/g a%g'y (See

Fig. 4). Thextraded al@diramat The stutl iserestangulamin arasasaetionsanahind!indes dutter walls er

surface of t t.ant.i r

the otud walie 2k Harp Sgeio JEE Ekaeror it i dheichred Bu bR Rur iR, oc
chanber s1040 f@heet, andnalreldh«tetlhearmvmdg&ﬁed surfaces 42, 43. Specifically, an
el ongated ridge 52 extends ~ o parallel to the length of the stud (that is,

nor Ry 12, the Pl 8Rfs i ofibfa albn) uR\oh B1 o Blinbleoreh st i (oug: | does

52 mate with correspondi ngly shaped gr ooves are forne
batten 60 (Pvals obthe sfid. ows; insigg eacisiobif, dﬂf@fWﬁ“ﬁ%ﬁ @Sowhbh@r%w'nuw | s of

the stud 20 i@rthé BEtePWalkd$fe %ap’%@%‘&éfm &'@lamterae! ?hé EhérhSe@MEQhatQ?& wi I

appreciate that this mating could occur wwth a stud that carries

grooves and PRENYHE MR thegliptsB4gn @bﬁr?ﬂpé@‘ng iéde-sicle walls %@qtﬁﬂifégwgﬂ tﬁ@ so mate

Wi th grofyesehfef Bﬁlﬂelsﬂ:d hﬁue@@wmh&rwalb%kséaéhr{eﬁwa pa?éllePéodMﬂs‘ tHae
descri bed. Tur.nin Fi g}?éﬁfﬁ the batten 60 IS hi n-wal | ed ext ruded

al uni num red#edhd § eﬁ& Wa“’@ qarugated 4gde racgive ae'ﬁreaﬁﬁe faftenerdsde 64 of
the base resixplam@dinisre belttv. OtHeafnet Wall€.88, 39 ardfoiged gthgebhtePd the@ Slud B§ aof t he

tud and inc| the 20 ab t 66 mat
o o SRR E R e B 0 B 'w'thileeew@és@ecfo%éw oni ng of

the batten to the stud as the forner is attached to the latter. |nasnuch as
t he base 62 of tQeelohthednmeaivalie 86 basa pain obextensions 44 that extiendsinteth@0, t he

|1 d th
over TSPy 2SO S S o A 1
out war dl y eﬁﬂé@ﬁﬁsr@ like dhgyewrfases 4M$hd¢9§!§b¢d Thenehamber asspojiatedwitl| thest shown
0 FiO. 3) dai el evameo%mﬂ S oflgdiBg laaaes of (he bat tens
t he

and the stu ut er vva to whi ¢ ttac As will becone

clear, a wall panel or glazin fit.lntOthIS ap. 5
Just insidethe oute wall at defines each slot 34, the stud walls are shaped

to define shoulders 46. For each chamber, a pair of spaced-apart, parallel shoulders

25 are present. The shoulder pairs are spaced apart by a distance somewhat greater
than the width of the slots 34 and provide surfaces against which channel nuts bear
as described more fully below.

At each corner of the stud 20 the walls are shaped to define nearly closed
apertures 48 that receive sheet metal screws that are used to attach a connector
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9 JAN 2003 WD 00/ 04245 PCTNS99/ 16220 Hol es 78 are forned through the base
of the batten at spaced apart |ocations along the |length of the bggt (Zg he
hol es 78 acconmpdate the shafts of screws 80 (Fig. 3). The screws 0' ,2@0

t hreaded between the corrugated surfaces 42, 43 for fastening the batten to
t he stud. At wioveoeenter of the batten) between the fl angePcBsovteea0e is
defined a slot 74 that has a pair of inwardly protruding ribs 76 that match
those 50 of the stud slots 34. As a result, one of the aforenmentioned
covers 82 will also fit into and cover the batten slot 74 (See Fig. 3). The
paral | el wal pisckds ddseribasieelonR. defi ne a pair of shoulders 77. The shoul der 1
0 pairs 77 are spaced apart by a distance sonewhat greater than the width
of the slots 74 [ i nst r as
descri bed nore f%lggh B{){P’?é S(Foqs ?9 {%Fﬁlg?@%hrﬁ F%H &hnvﬁé}??rb? trdaH.\t’gew ?’gspects

t he stud cordpatraeﬂBllgmlpéiannarghamthlélv@dis ssaresuuamem@af wallgrpavef @ eagessadewhat
for the pur lys to Figs
1 and 16" wharrr e G2 ot 4° kil ¥ pcctmiddgicr WARA T i e

conf i gur at i ovt utllizgd, Bceteni? (Eee Fign#) diheaovertazdiseas ipftha slet | lplﬁéﬁ%rmef pughent i on
used in one r ticular,
t he corrponent & t@é {'%ﬁgﬁ”éc{ée%%ae?%(jvggés%%PB\%A@gﬂ?ﬂ%étrgwwhggb{afe eﬁgﬁ?f%g&nnunt ed
to the stud tbﬁsludevaﬂppom ng walls 22, 20 26 that define the w de side 30 of
the stud 20. As a result, the overal | thickness of the wall secured to the

conbi ned bat t ens Aqy &tn!dgeé Qﬁa@ébﬁaéuﬁédhmh‘éﬁ@ﬁ‘oﬁthetﬁr@@cﬁ&nm&:%makf Fig. 3)
is the sumof the wdth of the stud's narrow sid and the width of the

two gaps 70.INcHAR e GRITHERIEE PYTaEeSs dPrtth STRAGITCRY. ?ﬂ ehﬂgateé ridge,52 expRd% 1 ed

enbodi meyy 54951@1 RUAR le‘h ﬂq&qm Bk (maahk AdAnEIKB B5SpiBhe bmglf)@h%tﬁédéb%fcm 25
As shown on | eft of Fig a conventional "thick" wallrianel 84

fits into aﬁae F'§‘Sr34t aThr?efdPQ?émem%CB’éQScp@Hd'Pg'é{ﬁa%edwoovﬁ%ﬁG P abut s
the stud 20.forhie inathd baxesmedo IZP)WhiﬂhS@cérﬁéd o@an@ohmbrez@rnh@bmtﬁrw@lwct ed

tud 120, h t t d The h t.al t ud
U 120, e 8 PO e Sl o kel PO Fled B TIE O Lagntaly stud
2003 WO 00/ QHax4his Hﬁrmglsa%ma@m.msma tHat ca’ﬂdetmfgr&b\@s andshobatteanhat

arrange t vvher ai t hi paced s 86 the

Hoanr o AR iR ek e agkt 5B aisB Bk Wi Bito)ed Rime B 3 estdre
respective diqgek 100 Fulgas)aa“mllmee&scrtbebet ween the batten flanges 68 and the
outer walls 22, 26 of the stud. The connector bl ock 100 and hori zontal stud

rosbect 1o Fig. T FAPRNGE, Mkt oe o tRREREE TR R o

respect to Fig. tween tWe out er nost
edges of thénambarda hag acgeneralinit- mped hase 62 Thawndensisie B4fithedbpasalrestsi n Fi g.

3) is about g3aingCRESuL shﬁé‘c fSineutdt Vaff BROSH, @@'Uftr%re‘sgt\.{ﬁ‘and fncluded'®bed)

however, that shorter-flange battens may be’ | nst ance, a
fl ange e@geﬂbev%ﬂ@ét'%%igiﬁ@‘@sﬁs AhegEerves ﬁﬁm%mt the fiqges 62 qnéﬁ@/ﬁﬁ@ an

adequat e extyeaishyd f@émtta{aeccfnle@gmmhmg%ﬁ%r@nmtd thB30R] s thetoMR@Rist hem Fi g.
4 shows that, as conpared ig the rectangul ar stud 20 has been

rotated 90 @é@?@@s‘%ﬂﬁﬁ lgk8brmodat e - using the sane stud design- another wal l
panel arrangenent. This illustrates the universal aspect of the stud. 15 In

particular, Fig. Inésmbdwas thesdsk &2 obtherattomn 60 résts bian valer w3$oblhefstlm 20 ud

t hat define the r.oQw e,32,0f the stu r illustrati

Channet nut TesowerflCvf et #1% A8 Baums mbiion beprossnts P8 shliati WEthsrht,
secur e tdse Ibathafthdse dogpomenid. are not shown in Fig. 4.) Only one side of
the studs 20, 120 is covered with the thin-type wall panels 86, which may

be, for exanple, i I
t hi ckness (here, rge I ncdnes Qﬁgmnglﬁﬁ? %Lﬁﬁg I)}e%énﬂc{'rf‘?oi{;ﬁ%eg%gq agﬁfa&‘"mﬂ guration
calls for tlee g@s@ (best shownvin Fig: Shdefined betwasn thenundsrsidesatfosfdhe flanges

of the battens and the stud outer wall to which the batten is attached. As will become

clear, a wall panel or glazing may fit into this gap.
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It will be appreciated that the use of a universal stud 20, 120 to assenbl e
at least three different wall arrangenents greatly sinplifies the
construction and handling of the conponents. 2s Figs. 5-8 are use#dﬂ”?@}
illustrating the configuration and use of the connector block 100. One
preferred cowoeabaiss bl ock is shown in Figs. 16 and 17 andPc3/ussasad for
nmounting on the end of a horizontally oriented stud 120 and for connection
with a vertical stud in a nmanner that ensures a stiff connection bet ween
the two studs. The connector bl ock 100 includes a body 102 (Fi 5, 16,
17) that has a cribaes 7&are formegi tbmugaman@ommeommapmaogsgsm aionsect i on
that is size &'
surfaces of Ré&g@ﬁ%@@?%hﬁgla9§§ %§%7§% Eﬁn&kﬁgmﬁgmgﬁ%gﬁﬁgﬂ@%%ces of
the stud 120(Fighn3pailhe sreps aﬂrac&;ihme@ieq@atvmeottmmmwgate@!rﬁuﬁhee%wéSder t he

bl ock body. re spaced fromeach other and each is
shaped to sIég%nRQQEéHgﬁﬁﬂ@t%%éP&4o of a stud. The outer part of each

protrusion fits snugly between the opposing edges of the slot 34 of the
associ at el chambét thexgenirrf therhaliani hetweesthe dlapgrs 665 thereis deliped asiptfce of

the protrusi@gtddlds ﬁ?oﬁ’}ﬁ\;vérd%rétﬂﬁi r&j-‘ﬁb%r 7§t‘HEf R&Rh ‘ﬂ’fosb"!i% J?Wstﬁ@glolsssj lush

with the outer surfaceo stud cubi cal cut is made in each

corner of th@s 3jrefitopng Wéhﬁﬁ@&{“%@?eqweﬁ%@ wifl adﬁqu "HﬁﬁﬁgF?%ert”T‘Pa'PatEﬂ" t he
protrusions digz4 (Hee K@mapers have holes 109 to pass sheet netal screws 112
(Fig. 5), the heads 110 of V\/mch are recessed in the cuts 108. The screws

h d i h h d

s b oer ous ThoPariBFwale o Hethesh o ife # BaB Rt SELHarO 20 PAF Shoddrd 1)
Tinati on. Tha conract o e the dd’ﬁamm'?nw”af D D D e i
Lo e onr 1 4 fOTRGke Blthchs afinst whidh SiariEr mitd pRR 4B dbsbrbed Ao o

recess 106 ilwléwrmed in the side of the connector body that is opposite the
protrusions (Fig. 5). This block surface also has a pair of parallel

grooves 166 that lﬂ?h@i&vdoﬂh)fhé@ tﬁ’ﬁdin%Wbﬁ%?&éc%nthte@ucgéd?ﬁﬁ{dﬁ%np@pﬁeﬂﬁﬁﬁﬂ\ on the

20 undersi de 64 of the bat . as best shown in
connect or bl 8% JyrobBIekeencimplified samewhatfer the pyeeese of @ﬁa't'flllés‘@i'% 20 to

facilitaje préeichte ahw@aemadefto Hgs 15Hndcs W 8 ndeédsaRtoalcrtine \WRldils c al
stud are brought toget her for making a joint. The connector block 100

i ncl udes twdf %&@acamwatﬁm es 129 to accommodate cap screws 130 (Fig. 6).
The shafts of the screws 130 extend out of 25 the bl ock recess 106, and the
heads of the scr@v@3fsihbwismemrm/emshaaeiuerzoékﬂthdprbb@tirtmdtn%ﬂsedtnhenbbbak is

(Shown i n pl Rt P8 Arterh 8L BT BB 5 BB, g BomPr T iT e SUeR e of
each screw 186 aésergbled yo thas tvauioditens hes mssma@tqnhefstttdhm the opposih@ivak 22) 102
and Conngs o Lok Sd GRE ey & Y8 2bo AR atELI, B ovRiditinBRress! i 0

show in & 30 connec

present systwat ae@ur_egi | to the-cagnhinied 201©8s and stud (as measured between the top to
bottom of Fig. 3) is the sum of the width of the stud’s narrow side 32 and the width of
the two gaps 70. That sum appears as dimension “W" in Fig. 3. In a preferred

embodiment, this sum is a nominal wall thickness of two inches (5.08 cm)

25 As shown on the left side of Fig. 3, a conventional “thick” wall panel 84 fits into
and is retained between the batten flanges 68. That panel abuts the stud 20. The
wall panel 84 may also rest on a horizontally connected stud 120, such as shown on
the right side of Fig. 3. The horizontal stud 120 has the same cross section as the
above-described stud 20.



WO 00/ 04245 PCT/ US99/ 16220 connected to the end of a stud and readi ed for
connection with another stud by locating the cap screws 130 and t hr @3dN @3
t he channel nuts 83 onto the shafts of the screws. The channel nuts 83 are
rotated by an amount sufficient to permit themto pass 5 through the sl ot
34, thereby @ dgRsdabrserted in the chanber 40 of the stud Z@rasis220uts 83
inthe right half of Fig. 5 are shown prior to such rotation.) Once
inserted, the nuts are rotated until they bear agai nst the shoul ders 46,
whence the screws 130 are tightened to conplete the connection (See Figs. 4
and 13). Figs. 1IThe right side obFiged|simovescaérrangeaentivisaebyys pshowhrhg spagedj ust

descri bed ne d O that is
oriented per%@"ﬁﬂwg'ﬁi’%'}e@g&wr‘%%f" .Bfﬁgtsmﬁp %oéh #%%OMebpmggtgé %}ga 0 are

si zed so t hatetained inghe respective igaph zd thelt arepreSsht baiwebethslmjtebdlangéa)% and
connecting s t Lhed j L t

bat ton. W7t LSk 82, 2CSG b BoigRlor BRERTD pAPHONART LRl |
t he batt e, whiadyara also ebairvie e, eilidbeodesearibdd kedaed f ast ener that may be
used, for exanple, to 15 connect a shelf to a wall panel. It is noteworthy

here that the reqgfrotBoridFighs 168 RBRRICAy Mo ddithdeoshiigaroduiipbive the

channel nuts 83 that on the screws 130. In this regard

nuts may be ¢dges#ttheflange68 pla b@t&@s@aimrr@éswrn@yor@@nwv "bF'stﬁi)uaébwt&mthe
bl ock. This @@%éﬁﬁttr%ipr@féﬂea'e%obﬁn&ﬁe%\Nﬁ Nit Q%'f&ﬂhb\hé\%? Akt Sticdter-flanget Wi I |

be appreci at that 20 the retraction feature reduces clearance

requi r ement sbaltens mayLeseEnRiPYed Sioninstange v bangnadgedr-sdeadiatance b iBehes bl ock
assenbl yid s R&lid GRS edVi arPadc? U%@x%s%%ﬂk%ﬁ@nﬁ%%b@fe walpsanefssenbl y)
and, thus, greatly faC|I|tates noving, for exanpleé, a horizontal stud into
position betRRIWASR H8™i xed vertical studs prior to joining the horizontal
stud to them 2s As noted earlier, a pair of connector blocks may be

enpl oyed for spl iFyg. dghoogdtdieas dompaaed'@lmg R thHegeetdngilardstyd 20ibhs beert wo parts

enabl es. si miiagRa BRQEEs B aBalerio P FLo Soebla i and o
where only aarpmgement.oThis Hestratéd thbehiversal adpeciaditid stgd.and f | oor need be
changed. 30 As shown in Figs. 14 and 15, this splicing is acconplished by

abut L1 ndsd 0get helip oioular, FiY, 4endhd8AndORlitd b REUfARUri0L el ends

of two studs 20 t ave astened to themin

manner descrdefiegs Heowasrow sidedofdhe stidndher illustratingrhovhe channeksut 83 fieth f i ed by

threadi ng t hestR tHagid Hn@bﬁﬁern fh@'fé‘s‘%eﬂe%? 80% 8adihi§ trdibkien 3 ol @BR%ot t he
screws 130 passing_t hough one are threaded into the correspondingly

t hr eaded holsé’@WGd" §la: fe QF'MQF'G B'FB@f(trIeo'mF‘i’%@q R0 jspquered withithe thiphegvall30 nay
have Allen- tpemlsiw%lcmném fdrlaﬁamareeotzlsgmne@eﬁlckmtsm iHQuNthGﬂoWr@DCh t hat

fits through t 4 1in resent i nyention
has beertiadt Biciess (g nghes) fmainia peddie Bhispionii wal eoiebiatba cals

appr eci at ed foytherisingie slediwadr arrarigehlent Mahtidiediabbwat i ons may be ~o nade to
alter or supplenent the conponents. For exanple, Fig. 5 shows the

connection of a . ' c 0, f the
nor zont al ot ud, "y a8 eRbERal i bos B Hindhs ShaB PR ICHsBrR &, | )
si mi |l ar conrleastthrebdiffekentwall drrargennts greallnginaiifivs she eanstruction ardehandtingect i on
of wi de si deﬂf rﬁﬁcfnte'n&al stud to the wide side of the horizontal stud.
Such ~ s a owever, would be nodified slightly so that the recess
106 extends paral lel to the short sides of the block. The protrusions 104
woul d be2% eal i gnEigsatSarelusrfulfor ilustrating thetasntigisatiopangpiseof ehecornmBeter i n t he
stud. Fig. IfodkSioan @Epr&fe?r\éﬁ%nr%oﬁir%%c’k%@%ﬂh k. 6 ¥Rd h7 aMdissRapeg med i n

accordance with an alternative enbodi nent of th resent invention. That
stud 220, for mounting on the end of a horizontally oriented stud 120 and for connection with a

vertical stud in a manner that ensures a stiff connection between the two studs.

The connector block 100 includes a body 102 (Figs. 5, 16, 17) that has a cross

-7-



20 in many respects (such as its universal side widths) is substant] aII
simlar to the stud 20 of Fig. 1. The fast two digits of the three- 5003
ref erence nunbers applied to Fig. 18 correspond to the reference nunbers of
sim |l ar conmponents as described in connection with Fig. 1. The enbodi nent
of Fig. 18 iwolovoass as conpared to Fig. 1, nore netal inPCRASPH6EEr ners
227. The apertures 248 are spaced about one-dianeter's length fromthe
outer corner walls of the stud. This, along with thickened horizontal and
vertical parts (that is, horizontal and vertical as viewed in Fig. 18) of

t he i nner wakéasiod ¥st |s2§Beda'aohaatclemetdmsssleuhbrsofnmistsdafﬁbes tthe oldél ﬂn:flabem al ong

its length. Fg. 19 sho t is used
with the stu8* %8 CRARRSR" b8ij ﬁfjeglugéﬁjﬁ h%‘ﬁ%]@ﬁé%%@l?%sﬁéhp &da1l y mat ches
the block 100 described -10 - 9 JAN 2003 WD 00/ 04245 PCT/ US99/ 16220
above, but for thepaiegipatrasiensoliddiretsdes droppenessidrpof the block fodheEhe net al

SCr ews. Thosmftekgﬁs %&9@%&?&@@&&&% cl’(‘bﬂ'@r Qf&ﬁéédagﬁné’p%%tomeqhm @S not ed)

are nore dis rom-t orners o he st ud aresult, the holes

309 are céunﬁmwwolﬁﬁ@tQ%eTW%{@@”@iéa% protusien titsignugly beweendii at i ng
the need for éﬂi&% r&_‘tﬁgﬁ?lgfs flﬁgtslo]t@ﬁ o?'ﬁ’ﬂ%casb&ﬁ‘é{e@l?ﬁ’é’rﬁberTﬁb@%éwmn I*l{;}ﬁ gsheet

netal screws e substantially o view i n the countersunk
portion of thed h®| ERe gater syrfage of the paetausion 1§|40§\$Hﬁ" éﬁﬂ‘&ﬁ‘&f/%ﬁa‘éﬁ efdherer st ud

320 that is g&g fpad nhed hﬁmewu&é?shnsce%fwmdsystem Referring first to
Fig. 20, the gdt}}r ner studw320 i ncludes a planar web 322 that extends through

th tud. Th b t [y f d ~ t th
Lhe ©ommt ni ng. pard GukigE Gt oe i adh i eehisRiTeca i gidec 469 igck o TR mal

per pendi qugag bilr,nfe tRatof tli?e(?jﬁrotrbﬂbnsifca Jmerwdwdw%m?; mtdogiaufisw The
corner stu a SO i,n e n,nne ne er ou

member 330. TRE! BHAWP 1§1§é# g %eﬁ‘ﬁé\eag%{ﬁggﬂg?'h?rwe%&iﬂéﬁgC%H@ér qﬂgw ng
it ?rb vert exlaﬁcrbdoetrir%uu:héme @bermlrraﬁ 4gaiEdenin mbd;nfdus d&bnﬁé&aboﬁbQan{m)er 2angl e
e er 1S S | VI 0 n cu rLs n ar

Tt ondi n toTos s Pty st ARG 0 A R £ sy Tl e i
toward the opﬂwusnpm nedinvibe stud3ibis %fartbeltsﬂffemn'@l jenctienb &he 88fhactiomtothaer al | y

90Q ang| q%gggqggr%g?s‘é&ﬂgﬁeewﬁa%%&%t Mnd Bftel W1 LRAnd APda 15 rgﬁw Apg the

web 322. nmenber i per
parts, one pstud. 336 extending toward one joi ned 20 wal | 326 and the ot her
part 338 extending toward the other joined wall 324. The ends of the inner

angl e part 332 ang Qéditeciedbss 100k fobrpBd AVRY sideQMttid oniBBoPbSy tREITEd i nto a
side wall 340 having & central_ slot_and agai nst which a connector bl ock 300

(Fig. 19) nma9PRosite hesakasionsdFighd)s Té\«wlocfwr@p@élsmaﬁ ainging ggralield with a

pair of ri dg@'%ow?ébzwehﬁét lﬁ@t&ﬁlﬁ’%liéhﬁd@l&lféﬁgﬁﬂ% é’r@@vés%éf’@ﬂn@@&ﬁ‘%’f or bl ock.
2s Inside the side osite sides of the slot the respective

ends of £he 'Hlﬁe@*dea%Pfe‘hBQﬁte’B@% , PR PRt shayn & 'der‘{ t@%@fﬁ\eet%P@w ded with
shoul ders 33%004& 1HBShsteMEM tAY AYGesI2tdh th@%ﬁ@@o tb@adilh@teqirét@se aghﬁh%nt éthe

shoul ders 3 ovi de a bearing surfac r the channel 3to erm't
fast eni ng of! Pﬁ B&W&ﬁr&ﬂmﬁmﬁ dg@glcgﬁstyqiérecgp t"ﬁeﬁf&?r aNYHINg 8 NS ¢ r ews
130. 30 The ends of the other parts 334) 338 of the inner and outer angle
menbers are -11 The connector block 100 includes two spaced-apart holes 129 to

accommodate cap screws 130 (Fig. 6). The shafts of the screws 130 extend out of
25 the block recess 106, and the heads of the screws fit into a chamber 40 in the stud
when the block is fastened to the stud by the sheet metal screws 112,

A channel nut 83 (shown in plan, Fig. 9 and side, Fig. 10) is threaded to the
exposed end of each screw 130 (Fig. 5). As such, the assembly of the horizontal stud
102 and connector block is ready for joining to a vertical stud 20. Figs. 6 - 8 showina
30 sequence of three drawings how a connector block 100 of the present system is
-8-



- 9 JAN 2003 WD 001 04245 PCT/ US99/ 16220 shaped to match those j ust
described to enable attachnent of a connector bl ock 300 associ ated hh t he
other wall 324. As respects the outer angle nmenber 330, each part %\glé

i ncludes a recessed part 348 that includes two parallel portions, the

faci ng surfaggpeo@hzeehi ch are s corrugated to receive a thrm:atzisdwfﬁamt ener
350. That fasteners 350 extend through the spaced-apart holes in the
above-descri bed battens 60 to secure the battens to the perpendicul ar parts
336, 338 of the outer angle nmenber 330. As described above, the slot in the
batten nay beoreomedo Wiet dndeof@osted alkPreadibe forabnesttion suthdadthedsted bpf t he

web 32, i B RRSHERCEY? 45N MR Ro Epfur pfheRiirig ethaie i T 02,

330 and ternsereves in a 90- arrowhead configuration, against whi ch seat the
edges of the batten flanges 68. The web 322 al so protrudes inwardly from

menber  havi ng ong bal EAGAe e B el Y A8 AMAR {TReAlo pRANERoT| ORES:

menber havi ng one par owar d par
wi th the edgthrafghtthe siot 3hdkerelgy tofbetingsrigdtin the qhamberéo ﬁbﬁbﬁtsw 2hb The outer

I nb t
anal o et ko T ARG Ao Hhakn bS8 SRcBdntonehedleangs, par
(5.08 cm). Agutaarewtated untiéhaydicas aghst t@ze@opbl'erse‘%ﬁ mihenpethedicrrvys K0a1e 320
may be in angglﬂénédhs EBJ?:E%% m'donﬁ&fﬁ&h %Heﬁf F%;Q'lsarﬁﬁsieﬁds' pedighryve (the

"doubl e side el ng, depi ct ed ig. 21 is a view of the
corner st ud SSyeBeR M thgyetdfs@weeﬁﬁi&,wlwhmmat §e%©ed 8hag ofGenaeeting oppe

"single spdegymabh w.tﬁrahamamaa@ommié&réﬁfédap@ﬂye%clirwtatr@mrﬁfst@ g. 21 also

varies fromthe vi ewo Fig. 20 |nasrruch as the view of Fig. 20 shows the
joined walls 326 Vi ew ent t t he coppect or
bl ock 300. Fig. o 6008 BluioHh e S 55 Fon A ra e SkenapBE fF Gan

section vi ewpé eé’édbcﬁh for coatatting Bluas\eys jlist@esdridedcantfoe tomindatiticikeradtd thgr 0ss a

| i ner 364, i,ch is. descri | iner 364 is n e plastlc
renber ¢ hat | PRIER, kAT e et df savad <radelsi bR Ha ped

useful for cmadytgcéibet el of/aJthreadéh fabteaecthatmaay bé ude® 26r dxamplfepto coveri ng
t he side I f t In this regard, one side of the 30
liner is %ﬁeﬁ%@e MF%tﬁgd%%ﬁ¥% mo curved tabs 367. The outernost ends of
the tabs -12 - 9 JAN 2003 WO 00/ 042A5 PCTI US99/ 16220 367 fit through the
sl ot 368 in the diigactgmorthphere that thgyeecesnids in theeprmeatoa blark 300 istizeditee wal |
340, the t abgcailé tHednaRRbIG épa@ﬁ!ﬁegdr]ggfcfiﬁhe%el‘émkh@@ s Fégﬁfbcﬁhet he

rel atively narrow junction of e tab ner reaches the slot 368. As a
result, the PE8Maydedgtrasted into thawecesMO@é%mewom@épmtwgefrgsufhagl%st t he

wal | 340 as THIO Vétracibdiogitior & shbl@ ih HasHed 3Rds arqqrrgcaeldmrbea;ﬁxeo?&ea thag haped
to fit between the wall panel 369 and the flange part 354 of the web 322.

The Iinef0i sthﬁﬁetfﬁcaeréfe@wre FRAUES ElpRraNes) regkimerds DG erseESiSH Bot woon

connect i ons widoRn&died dswmaa@b@ine‘étowd@ck émhmﬁns%bpwngaﬁthéﬂacbnnda@ 21.in
thi s arrangenent, E’b‘; he |iner resist of the pﬁnel 369 ~ o

relative to 7488 WSEPGHOQ'?BSSGND'WPP tB‘és Qbﬁﬁt%@‘?ﬂt%tﬂs MG R | i ner

al so be shapexanise, aarmgenthistid mtoafsne.ti@hlmefvveéwnlvo gioed Varticalistuale pribt 9. 22 shows
an el evation v1e E g?ﬂ @8? doubl e sided wall 400. The top of the wall
i s covered wPIIN9ANe Bprigenid aWddd e ack 402. The top track is a rigid,
general |y box-shaped nenber that includes a central slot 404 in the |ower
one of t@&® hori zdstreted-darieal 4 pair bitindectorrtadcks Inety keOemploed for apligingor ned
shoul ders 4 . r OV nel

ut 83 1o paliroia Bl Elidetty kst g BERG bESSHEaREehRl Sk RR"C

the end of asplieing espddt gf theiconnantbrdlack enddles sxrrtplaecctnspuctmcandaemodelmgmrevxs
130. wall systems in instances where only a portion of the wall between the ceiling and

floor need be changed.

30 As shown in Figs. 14 and 15, this splicing is accomplished by abutting together
-Q-



The side walls of the top track include extensions 408 that are §%a$ed
apart by 20 an anount corresponding to the nom nal wall thickness. 0630p
of the wall 400 fits between the extensions. The upper horizontal wall 410
of the top track 402 includes spaced-apart through (unthreaded) apertures
412 to facilwdasensonnection with a ceiling grid or otherpstuswhistze as
descri bed nore below. In keeping with the universal nature of nobst of the
conponents of the present 2s invention, a bottomtrack 414 for covering the
bottomof a wall 400 is identical in construction to the top track, but

i nverted fortheseds diteo studs 20 thatthatdeorwiclor 8I06ksatO0tfastebed tocthemrimtie 414 i s

anot hor 1+ ndverbi garbed 098" T obé AbE-FBRE B Bl pRuRER B MR ne”bot t om

track 4i 4 behreading trenmeaiaby cledrdwies, 129n rice theestugd aneralignet, died sorewms 180 of t he

11 3 /

Mhstances | Ppng diovphBnenioqk e MieadSd i soedbnagy aypaded ipe el o™
ceiling ¢ri dnhe athar bracinterfixtheajungtenmiths scav\ast’f%enayd\wareﬁrﬂen(tma heads defthadct i on)
f th il I i ded i
oot et BB et oAl o B e it 929 17
are illustratwd in Figs. 23 - 24. 5 The deflectl on track assenbly 500 is
for connecting the top track 402 of a wall to a ceiling grid. The ceiling

grid includes a pgjs i Rr@%]’u‘@é%dﬁﬂt@ﬁb"e@#d@&r@é?ﬂﬁ%rrﬁ@gf5Bt%ﬁ‘err t hough

subject to sone vertic ection (as vertical 1s considered in Figs 23
and 24) ar e embgdimensdt will be @apteckEtad by oieosf Splirary skihihat modiligaonseay e

anot her .,oBetyiRRNo 3Nk Fa¥SembAt tﬁégmgo%there may be attached to the
ceiling grid a fixture, 10 suc as a light 504, for which occasional access

is desired. The flectl o rack assenbl ncl,udes 506..t
general |y U shapé® e \# %@Wﬁ% réﬁ%onfqf(?rﬂa\ﬁfﬁ?”csﬁd%&taemf"?%}uldéas 510.
The | egs 51ttheama1ravwnS|UQ)ok$1eﬂ1bazomanstm aohg witha seietpecainectoe bioek! Ang pr ongs

502. The cli S|, t dt he pron 502. Thi.s attachnment is
anap i s sHpstetisy sREPtnBHoRRRGwo A bBGaRS Bkiankes sedititaeL * v ed
bet ween thecpmrmmgsn bD&ide sidarof avertioél mthtetophow(yb s(délqjthé&)nzoafal etudwisiuch t he

hooked end of .t h h h ded
inder si 8. of 298 BRHEEr B Betfial el e el fistedhsR i aXlank® Bata e 510
until the hitreksbrtesidés of thebtdbddk. ITexganrcbtrusmmtmemummb realigrge dcberdirnglyl, tang

prongs. Thu - R attached wi thout the use of tools.
20 Once theﬁtclﬂo}}ﬁgggﬁmghftg%h ?9166 étﬁd ‘hooked to the prongs 502), a

general ly Ushaped base rrerrber 520 i s attached to the cli The base nenber
520 is fastened kg tehig apieng viey of & $fud epnaponspbof a wall syistern iy@ed in t he bot t om

508 of the abddidaritevifiem ftefrREies SmbE&ment mh&bwegaﬂnr%ﬁuémer%%wd 2o, t he
fastener 522. Thus, the fasteper 522 does not protrude abov

e u
surface 811'”0'7‘3'%@56?‘?% (3469 83 s Hofersalsiag widihgkls sybsantially gipailar EP tlIS‘StSRtﬁim si de

524 that is2elbepigdit Phe el MaRligisRRtHe mfeﬁ@uﬂe@éﬁe%bewsp@#ée% ¢Ry 98526
provi de bearing surfaces for a chgnnel 83 to permt fastening of the

top track 4604" opg Ip 1hg Lefeepge pumders %FHH'S&‘E%’&P%’@ sasesciiadyn 24) . (Screw
528 is not wenrectiéd Wih Rigi gned with the clip screw 522). The | egs 530 of the
base 520 fit alongside of the clip |l egs 510 and are of a so |length such

S JA N 2003 va OB TR Rt o P RE B Shheledin B " PRISERMR LG e
| egs 53@5ancdombrs 227oKbe aparigres 48 b shaced bisgs oﬁa-dlamm lengtk fratrt thehnent of
the base 528ut{epc&rhéﬂ~§@%f mess?ud.%}é,saltoﬂggﬁtn‘ﬁ{iclgengd ﬁg%%?aﬁi and vertical parts

(that is, horizontal and vertical as viewed in Fig. 18) of the inner walls 236, 238

ace

enhances the stud’s resistance to deflection along its length.,

Fig. 19 shows one side of a connector block 300 that is used with the stud
30 embodiment of Fig. 18. This block substantially matches the block 100 described
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prongs and hooks. As noted, the aperture 412 in the top track 402 i s not
threaded. Thus, in the event the ceiling grid is deflected domvvaréilx I(zt?i S
defl ection being transferred to the screw 528 via the connected cT H b
base)) the head end of the screwis free to travel relative to the

ot herw se stwbb@euadsy top track 402 and wall, as shown by theudeaezd |ines
in Fig. 24. The base 520 is configured to carry battens 540 that cl ose the
changeabl e gap 1 o between the top track 402 and base 520. In this regard,
t he opposite sides of the base are forned with recessed channels 542 (Fig.
23) that ar eboesthiubfootie regioh sarrcentingthe holes 30§ &ardhle shest me4al scipws. bat t en

sor ow 546 aq ORb f5ieF A05pls Cestgoduly BpritoR'Ste, Wien! B hapCAIE hdrdhstank' 0 1
i nwar dly sl ifephrt the cbmeemsﬂhe stud220g Aeragagdhmahcm&taﬂgtare cgumaramak intdthe of the

top track 4%@93(}51 P& the Blo % I?ﬁé]rerg\{ &M@ngfﬁe ri%bgitfoﬂﬂgtcﬁﬁltcﬁl &P?g@g\?stcﬁbed

occasional ly"s es agai ns be covere

| ow-f ri ctsi orboes.eTheaheBBEf ﬁlmeabmatabmrqwsaﬂ T%Wlllueﬁ!dksmﬂtame”w@atoé@liBWape.
The ot her flapde afithfk %&)ﬁ%ft o RSt ends 532 of the | egs 530, bears
agai nst the cerling pron to en ance the capture of those prongs between
the I egs 530 and_t he hooked ends of the clip legs 510. 20 It is noteworthy

that the Iength 6*98@9@%21i!aw@heridr\awoéegerﬁsr?ugééoz%'sr&eéwﬁeaownm to

the plane ofyithitge p%@ént‘sﬁ/st%ﬁ{ Gﬁéf@l‘i’inb ArsP® [HAd, tHef éHrn@WH)éZO indubidqes) , and
a nunber of such sgace apart assenblies are enp o d far connﬁ%tl ng the

tap track 4@®Brapwe §2%87atﬁhtgn@%thepuae thQJ%‘imﬁfﬁ%‘h ebl-ﬁllgtegqaily medd

spaci ng 1per fag sy @aﬁmmgm& thel r@nﬁﬁinﬂg‘ ;fsgtsfdf WestePamdi@ dnbRdl4sk eoldR@as #Ry once
one or both battens 54 re 25 reno ere is sufficient clearance

bet ween any PEURS" @B'@WP"%%Z“S%G marﬁé? ‘iﬁy theeeornss siud340- 102 and cei | i ng
prongs 502. For instance, a light fixture 504 can be replaced w thout the
need to di sconnetThe ¢draemmdaznalemmbludekamkmenhrhgre fmeoinee B2&and blter amglé i ng
grid or the Kk r 8

appreci abl e e%c?%gggf Thé n\ré]g%)ﬁlé)ﬁm HB& §aa¢ #aqlgégngﬁ%gpr% Hegﬂé{ln Qﬁ%d to be
t hat descri bentex at thmmnb@mmfalm nuemhen @nd theewmele 822. Tthe innerangle Me@DOBiIs\\O

001042454cl ,;mﬁj Q3 What i's
cl ai ITEqu S: %Hfgsd A lﬁ&méﬂbg&éﬁugﬁgﬁrqh%éﬁgggs égtﬁrr\dmgn?owqrﬁo r| sing: a
stud havi ngwall Qaﬁen@mayotheronaatrﬂ;aélcmendmstgwerddm Qmedjeﬁledwlllﬁﬁ%ppom ng w de
sides that are w der than opposing narrow sides of the stud; and a batten

having a base, arid duér amylé mamgérsdmas aag@ﬁemy 9@2 afga@mba*bbeha\ﬂng)ﬁse of the
narrow sides and to both o de sides, _ﬁsed al so havi ngra pair of

wal | s ext en¥HRY %GW%\HFE‘I"’F ‘?fr“%%”iqwef F‘F‘%fheﬁ’&?q 3?0?11 @ ANOEHMEMEBS iavi ng
fl anges, onmufsldwm lﬁfoQWblpdrp%gdfcﬂlﬁﬁpaﬁstn@baﬂt Bes mbhcﬁn@twvawaﬁ@jbumay a gap

St 555 PSR B BheoB i | 1

attached. 2. The systemof claim1l wherein the stud and batten are sized so
t hat the conbi nethewndisiof tfe inmar apfletpag 3F2dmdiutke anglp partc83Standydrodn thle t he gap

di stance ma B%?e foﬂ'ﬁﬁ MRk @ﬁig VWA%EP hgtlinggecgﬂ{r?ltsm? aﬂ@taégw?t%rq%a()f the stud

and twice t e gap ance en sys or a cleanroom
wal | conpri genngctoa block 0B &Rig.rig) maydadasienad. r&h&raml the sideowsl! ispravidad

def i ned by apRaaor ol Bl chite i Wodids SRR 1APOARIGR BREKOY o1 des of

t he stud; atten hav rtron o ein
attachaBbe tn@ld@ﬁbe sitle wadl Sﬁapn@np@slta@ﬁearodtrte(ﬁl@dmmre@pecttWe epclel of ttlsdmar t he

base al so hér‘{dsé‘ﬂﬁ%bé aﬂ{j llr}‘r\{% éﬁgl&é&r?ﬁ% 2R g:%\%&‘@c{ \%l"}'sﬁcfu‘iqgré Bfg.f pSt portion;

the batten al avi n rotruding tromeach of the
wal | s and sé@ﬁ?élbeféawefwlﬁhﬁeﬁmﬂﬂmtba othed stdsi the algouldays B46 provisena beasingl anges

and the st ugy2R40r the channel nuts 83 to permit fastening of the connector block 300 to the
corner stud 320 via the screws 130.

30 The ends of the other parts 334, 338 of the inner and outer angle members are
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a wall panel that fits into the gap between the flanges and the stud.
The system of claim1l including nmating neans fornmed on the stud a'né;JBMQU&n
to facilitate attachnment of the batten to the stud. 5. A stud and batten
systemfor a cleanroomwall conprising: a stud having a generally
rectangul ar gismsgecti on defined by opposing w de sides treatusag/es228i der
t han opposi ng narrow sides of the stud; a batten having a base, a first
portion of the base being attachable to one of the narrow sides and to both
of the wi de sides, the base also having a pair of walls extending outwardly
fromthe firshagedrtd ntch thbse uat desoritsddto ehable agachmment bf angengotaytbiosdi3dg from
each of the walls. a aced a fromthe stud and defining a gap between
t he flanges ayipc faﬁeeJ]‘g'Eh@I ngllﬁj' V@%“iz 9 ~A 'V 20D3 mating neans forned on
the stud and batten to facilitate attachnment of the batten to the stud, the
mati ng neans i nclAsliesgecis fe euterfangleanayatarB39r eavharartfa$enasp inaludeabat t en and
a matin ai rein
gp ecggser ﬁ%@ﬁeaspé{*ﬁaua& t%ﬂ?a%‘il?ﬁ%or{gﬁ% hed d&ﬁg}ﬂ;ﬁa‘égébmﬁcl‘f‘@%

t he stud |nc ree corrugate aces for receiving
t hr eaded fasterrugated thgeedive a mreadedtfmrmamairhaidasgmré a6 extend threugir oom

wal | conpr i Slr{é%gia@eos% RE¥s P}Qh?ﬁ%@%e%rliﬁé rb”a%ﬂ%@b‘i@éecﬁé’fﬁé b3RERd B'The

defi ned by opp I des are w er t osI ng narrow si des of
t he stud: anﬂeraeb@@lﬂ@frpam\ﬂ&@g%B ¢fdkssouter griglesmepdet 3Qih MdQﬁ%b%Q@\@el ng

attachabl e t ReQif ”p{hetgéﬂeﬁlﬁ{mi;g &ds%ﬁntlé‘%%ob@rﬁ)th of the wi de sides, the

base al so having a pair s extendi ng outwardly fromthe first
portion; the batten al so having fl one rotrudin fromeach of
the wal | s and spdc®d® 'HQEJO%”{?Q;?G&P%W%%@W%@BMQ%l?$'§f‘s59@(‘?g PRAEAt hus
gefl tnl ng 1£a QB)DaPﬁitMSbﬁ sslzeofiHeam@@@zzanduémtrﬁsnﬁeeﬂénddworﬁtnwlvdr@xwmh the
irst portion o

t he base ached, ysSt e clu a slat forned
in each of tPYELHARMEG iﬁ[héo angjteFfﬁ'P?t@W’s? 8§ rb‘?wrpleﬁ cop{igtratigny ag@iestei n t he
batten base Whichsestahd boges of thé bigtientfiingestdse sl ot. 8. The system of claim?7
wherein the slots are formed to have recessed edges, thereby to accommpdate

a cover member figolpli0st e hRln, Mkt i 13 RS LS 6 5nidh ohfg Stud in

which the slot is Torne S PN SYS anroom wal |
conpri sing: @mesbaud2thandidetineganangled flangechember avingrapespastedsdi tbat extendaed by

opposi ng ,yi dgy, S} RS v&gngéazssg;a?%m@g@{stp& EQQ? %R&ﬁ;ﬁﬁé@gﬁmgh&mf the stud;

and a bat en havi ng fon O tachable to
one of the n@pwaiaﬂmth\esnummngb rorselver 880+ ke apahe hatwesn thahf@f’baﬁé aamddbe havi ng

a pair of V"a\lvlﬁfl&igeedﬁ(# <2 é&'ﬁd’r\%% tYue aB?er M'E%rlﬂ?]d’ ﬁ%mﬂﬁf Wi ckﬁ&% cﬁ?%& en al so

havi ng fl anges, one protrudin rom eac s and spaced
away a gap d'i‘%ﬁﬁfr(é@efqr@m ShaefeﬁlJ'F dhe 'tst3|26n3%ﬁﬂ@'nﬁﬁ@§ﬂéﬁsmfﬁﬁfrﬁju%%fbﬁ'%et ween

the flanges @ dn \Az%f ﬁéiﬂrééfwéll%nﬁél}r'ﬂlohg a¥labsdtiveAAbbvd @ifhe RRUbIAH wdIne base
is attached and erein the stud cross section includes chambers, and

further ednpPeRg fep "ée‘éﬁh'ﬂ@c%%r bl ock fastened to one end of the stud to
facilitate connection of one stud to another, the connector bl ock having

integral protrusiFme1tidaiei df tsactgher studszotdhﬂmmigaﬁbebméctbdmmsasodawd to
whi ch the bl Olelﬂt i ftlf?es smgFe sndedl wall” als'aransg:jemen? mentioned above. The view of Fig. 21
also varies from the view of Fig. 20 inasmuch as the view of Fig. 20 shows the joined
walls 326, 324 in a section view taken adjacent to the connector block 300. Fig. 21,
25 however, shows the joined walls 360, 362 in a section view taken at a location away

from the connector block and across a liner 364, which is described next.

The liner 364 is an elongated, plastic member that has a generally box-shaped
cross section. The liner 364 is useful for covering the side wall 340 of a corner stud
320 (or for covering the side wall of any stud 20, 220). In this regard, one side of the
30 liner is opened and formed into two curved tabs 367. The outermost ends of the tabs
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10. A connector bl ock assenbly for a cleanroomwall system wher &9 AN A3
system i ncl udes connected studs, the assenbly conprising: a block having a
body that has a cross section that is sized to match the cross section of a
stud; the body including a pair of protrusions that protrude froma first
side of the ReQyodes fit into the end of the stud to whi chrcheswlienk s
connected; and fasteners extending through the body for fastening the bl ock
to the end of the stud. 11. The assenbly of claim 10 wherein the body fits
bet ween two connected studs and includes: an elongated recess forned in a
second side @B7 fildraughniessior 3a80d yhd siaé walb 34( pasihbdinehie plsiiet agairdethehol es to

accommodat e scre ch that the shafts o exten |nt the bl ock
recess; and éﬂﬁr%@l“ﬁu gt{atpﬁ%rgaiggeqte;]pwgr ‘H}ﬁt“@?e’élwiﬁ'eé‘cf?@% eei n the
recess in thaeiéwé}y rigfrow jaeslioh @f teasbs/and Imer edzgheecthe Blot 368. hA§ aaesult theeaded
on the screws y be retract I nto,the L8

protrude froffiY ﬁ@c%&tc}gﬁltjat%d%g SPﬁlére§§}9' ggﬁe%aqs'th@ % s??15’1“‘?4nt'ﬂg'gbody
unl ess the n@ts are unthreaded fromthe shafts. 12. The assenbly of claim
11 wherein the body incl udes mati ng neans fornmed on the connect or block to

faci 1 tate attachiRniePhel Hokaskebox Aashiha 43 odliSeR TRATA darklced i m 10

further conprisin fast ened t oget her
to abut eachasd tt@rfla@gepaétasé REtherabra2i dme liger l@ﬂeplma)@kthpw@ﬂica&teoriermt@

di t

Thei 11t of o DEoifb 8ud 380 BEQIEHT ARG WibFafl Riboflsfiss, sl EDhdihar
connect or bl aszrnfﬁm it tlaémmmngecmeméhemr@esms bwact defiectiomef taeparaﬁt§69 _
section HEai Bélﬁ%%'% SRR B30t *?quﬁ%&*&@ﬂreﬁ@@%ﬁhét‘tﬁe uﬁé?‘?naVﬁQé gf: formng

each bl oc ave a cross sectional si hat mat ches the “cross secti onal
si ze of the shapgd asreered nfitmay otheewalhpenifiguraian. n each bl ock to receive
fasteners for attaching the block to an end of a stud; and form ng

protrusions on orfg.gi2dhotk dnhstevation Wel@f Biverticall Godbnesicb@warae0. Ttlieroptw to
DL, e, BRYRTSS bl MATSR oot S5bhob 1 S0 i SR
i ncl uding t haommedfmeiﬂiemmat@nowcreeeeﬁatralrsidt 64 #i e Ioweriohe thvﬁU:Ikortzbﬁthl IS
opposite 1% heys l'ls Einéléé) ma\f\hlof!l:'o‘f kheerg traPet fE)Prﬁe'ao shoufders lo%r nﬁtde shoulders 406

provide a bearing surface for a channe! nut 83 to permit fastening of a connector

block 300 (which is carried on the end of a vertically oriented stud 20) to the top track

402 via screws 130.

The side walls of the top track include extensions 408 that are spaced apart by
20 an amount corresponding to the nominal wall thickness. The top of the wall 400 fits
between the extensions. The upper horizontal wall 410 of the top track 402 includes
spaced-apart through (unthreaded) apertures 412 to facilitate connection with a
ceiling grid or other structure as described more below.

In keeping with the universal nature of most of the components of the present
25 invention, a bottom track 414 for covering the bottom of a wali 400 is identical in
construction to the top track, but inverted for use. The section of the wall 400 at the
bottom track 414 is taken at a location (i.e., away from a connector block 300) to
illustrate another liner embodiment 416 used here to cover the slot 404 in the bottom
track 414 between connector blocks, and to resist inward deformation of the wall
30 panels 418.
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16. The nmethod of claim 14 including the step of formng the block with

t hreaded apertures arranged to permt fastening together two such bl ocks so
that the protrusions of one of the fastened bl ocks protrude in a™ dAN 100N
opposite the direction of the protrusions of the other fastened bl ock. -20

. ALH. A9U. AL[ | A&Y. AL[ . Ag, @ As; PCT/US99/16220
|.A A A A\.k(céf.%{&%Aﬂ.AY. AF. Ah. A& A) ?0#f - ~ JO@

+}xsni d_YU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] c: aU] c: a] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] caU] cal] cal] ca] ca] cTa

+pVGN[ gv#y Xb2E| wr irhyemeél ifsthscdl ¢33 86dieBleasberddehineads fddkedoxadicalsiplboca] cal caj ¢

a)J ca] ca] ca] ca] call ca] ca] calca]ca]ca ca[]éi:,a ca

! Do6"
S b Gaa i hen aner Bl sarals ela umouamerk (SIahkdafieson o becsiioa) caj o
al cal cal cal cahie 1 aRkaal Al AITeakb GRLCRbRAb pRARb FPhe Bheder R bt +. - 2./ /] Y
01233, 3s44c6 @} 998: 5;

. 5; . -
.| wr mheY] | c dpestien jragl aspellyc WppaTticsiacnpiosighoarp divptatpe d) EQPc2d v ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!;

s <[ <<t >p>>? @BBCHI Fd e EijpinRtradkiak s vty BONENbINdhviadting [thd walttaza dpe af e ajatia] ca] ¢
el tar NO. Poit SHIRESEE R BaR G ReF Bledlcl it SRt E R Rty b

ca] ca] ca] ca] te,@thoadrcaibisel wajors] wacanlefiekticr s apried] it oradmdd i Kigd 28] ca] ca

| " a<abc, df shiililj kJI 111 K kf a\
Loy oy oy oy BOtpEETR RRRIT T Bl hnayarlq ERRRER Y e bES phalf: 26y ) o
ca] ca] ca] ca)] Balweshealchbesmthe \pydogs H0R thdre Mjafiberitaghen to tha/teiijg aifdafixtaleca] ca]
Tea] ca] caP xo o g He BT T R o PR e Bl Ch Cal o cal ca] cal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]calca!]'$. Me(-ak/it
} xsni d_Z] ca] ca] calhedetiattiva)tegk esgamt]ly nptidpe a pirnathatd eagenglali]tshapatica] ca]
; oy | Y& 6 )ao % () - S10%

;91( )C?!) cal /Ef]( Rhf 0%&%@%%@&;&& %Qﬂ%’x'%& thd Tegs 316 &hé)egs@ﬁb% i ()
109&' () -g! " sBYekegdhat contorr dotheshgpg Bt the ogling prongs/ge2. ) Thecliphng: is pimply ~
}7?4 10, #8108%®achbd &m%%;g@)soéme%eamsmas SRSAE Whardbythe AobREE ohd ofl! #L*
109%& () - JgH 10 M 10%& () - .
109&' () - g $ 510804 pidhe jeds 518 isompred hetwas ihegrends 508, resorpe BHhed@rongs (Fig.
10%& () - 10%828)) attér whickH&hookedeHa%ktHe) otfdi08@Es {0 is brdsket LpwRAIRHagainst the

rounded underside of the other prong 502 to slightly squeeze together the legs 510

until the hooked ends of both legs fit between and engage the ceiling prongs. Thus,

the one-piece clip 506 is attached without the use of tools.

20 Once the clip 506 is in place (i.e., hooked to the prongs 502), a generally U-
shaped base member 520 is attached to the clip. The base member 520 is fastened
to the clip by a fastener 522. In this regard, the bottom 508 of the clip includes a
recess 509 in which resides the shaft of the fastener 522. Thus, the fastener 522
does not protrude above the upper surface 511 of the clip bottom 508.

25 The base 520 includes a bottom side 524 that is shaped to include a pair of
shoulders 526. The shoulders 526 provide bearing surfaces for a channel nut 83 to
permit fastening of the top track 402 to the base 520 via an elongated screw 528 (Fig.
24). (Screw 528 is not vertically aligned with the clip screw 522).

The legs 530 of the base 520 fit alongside of the clip legs 510 and are of a
30 length such that the ends 532 of the legs 530 bear against the ceiling prongs to
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109& () -f&10%& ()-1"ST10%& ()-310%& ()-#yaBj _@10@ 10% ()-10%& ()-9
"109%& () - FlO @ o@0%& () -1 ymlOo%& () - SXdEj _@ 10%B10%& () péTusesneo
109%& () -, 3" z10% (2) S 10%& ()-, 10%& ()- 10%& () - b2EdE] _@
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10F910%&' ()-f7 10%& ()- 610%& ()-f4 10%&' ()-210%&' ()-L1109%& ()- BxY:/
1010% & () - }ba QP/e §io6d pBHIYbétweenINaBFO FBRak) thoIborEREids- Sfflidenpdsgy 510.

10D} [9:/ 10! %" & V" & I o "
10%3'['&' ()-S g ‘ac'}(”?iw iIF!(‘a)bé‘é‘* 55@15‘99'@%8Ia@%é‘gfd@/@e”é?"5‘9 @%%99"&' () 9
(Z2"10% & ()-pfror@ésjéh%r&o((é @ 10%& ()- L, '10% ()- !'!f)"-"."/"0"="u

10! S&10% & ()- 10" 10" 10"9

As noted, the aperture 412 in the top track 402 is not threaded. Thus, in the
5 event the ceiling grid is defiected downwardly (this deflection being transferred to the
screw 528 via the connected clip and base), the head end of the screw is free to
travel relative to the otherwise stationary top track 402 and wall, as shown by the

dashed lines in Fig. 24.

The base 520 is configured to carry battens 540 that close the changeable gap

10  between the top track 402 and base 520. In this regard, the opposite sides of the
base are formed with recessed channels 542 (Fig. 23) that are continuous with a
central, corrugated slot 544. The batten base 544 (see Fig. 25) fits into the channel
and is fastened there via a screw 546 as shown in Fig. 24. Preferably, one of the
flanges 548 is bent inwardly slightly to ensure a snug engagement with the side wall

15  of the top track 402. The part of that flange 548 that contacts (hence, occasionally
slides against) the top track 402 may be covered with low-friction material 550 such
as a polytetrafiuoroethylene-coated tape. The other flange of the batten, like the ends
532 of the legs 530, bears against the ceiling prongs to enhance the capture of those
prongs between the legs 530 and the hooked ends of the clip legs 510.

20 It is noteworthy that the length of the deflection track assembly 500 (as
measured normal to the plane of Fig. 24) is selected to be short (for example, 2
inches), and a number of such spaced apart assemblies are employed for connecting
the top track 402 to the ceiling grid as just described. This sizing and spacing permits
easy access to ceiling fixtures and the like because once one or both battens 540 are

25 removed, there is sufficient clearance between any two assemblies 500 and between
the top track 402 and ceiling prongs 502. For instance, a light fixture 504 can be
replaced without the need to disconnect the deflection track assembly from either the

ceiling grid or the top track.

In view of the variations and modifications appreciable to one of ordinary skill,
30 the invention is considered to be that described in the language of the appended
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" 1098\ $\ & () -apatte paxgng(d)bhase, a first pomon of the base being attachable to one of the narrow

sides and to both of the wide sides, the based also having a pair of walls extending outwardly
from the first portion; the batten also having flanges, one flange protruding from each of the walls
and spaced away a gap distance from the first portion and thus defining a gap between the flanges

and the side of the stud to which the first portion of the base is attached.

2, The system of claim 1 wherein the stud and batten are sized so that the combined width of
one of the wide sides of the stud and of the gap distance matches the combined width of one of

the narrow sides of the stud and twice the gap distance.

3. A stud and batten system for a cleanroom wall comprising:

a stud having a generally rectangular cross section defined by opposing wide sides that
are wider than opposing narrow sides of the stud;

a batten having a base, a first portion of the base being attachable to one of the narrow
sides and to both of the wide sides, the base also having pair of walls extending outwardly from
the first portion; the batten also having flanges, one flange protruding from each of the walls and
spaced away from the stud and defining a gap between the flanges and the stud; and

a wall panel that fits into the gap between the flanges and the stud.

4. The system of claim 1 including mating means formed on the stud and batten to facilitate

attachment of the batten to the stud.

5. A stud and batten system for a cleanroom wall comprising:

a stud having a generally rectangular cross section defined by opposing wide sides that
are wider than opposing narrow sides of the stud;

a batten having a base, a first portion of the base being attachable to one of the narrow
sides and to both of the wide sides, the base also having a pair of walls extending outwardly from
the first portion; the batten also having, one flange protruding from each of the walls and spaced

away from the stud and defining a gap between the flanges and the stud; and
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7. A stud and batten system for a cleanroom wall comprising:

a stud having a generally rectangular cross section defined by opposing wide sides that
are wider than opposing narrow sides of the stud; and

a batten having a bass, a first portion of the base being attachable to one of the narrow
sides and to both of the wide sides, the base also having a pair of walls extending outwardly from
the first portion; the batten also having flanges, one flange protruding from each of the walls and
spaced away a gap distance from the first portion and thus defining a gap between the flanges and
the side of the stud to which the first portion of the base is attached, the system including a slot
formed in each of the opposing wide and narrow sides of the stud, and wherein the batten base

first portion is wider then the slot.

8. The system of claim 7 wherein the slots are formed to have recessed edges, thereby to
accommodate a cover member fit into the slot and flush with a surface in the stud in which the

slot is formed.

9. A stud and batten system for a cleanroom wall comprising:

a stud having a generally rectangular cross section defined by opposing wide sides that
are wider than opposing narrow sides of the stud; and

a batten having a base, a first portion of the base being attachable to one of the narrow
sides and to both of the wide sides, the base also having a pair of walls extending outwardly from
the first portion; the batten also having flanges, one flange protruding from each of the walls and
spaced away a gap distance from the first portion and thus defining a gap between the flanges and
the side of the stud to which the first portion of the base is attached and wherein the stud cross
section includes chambers, and further comprising a connector block fastened to one end of the
stud to facilitate connection of one stud to another, the connector block having integral

protrusions that fit snugly into the chambers in the stud end to which the block is fastened.
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includes:
an elongated recess formed in a second side of the connector body that is opposite the
first side;
holes to accommodate screws such that the shafts of the screws extend into the block recess; and
channel nuts threaded to the shaft of each screw; wherein
the recess in the body is sized to receive the channel nuts that are threaded on the screws
so that nuts may be retracted into the recess and not protrude from the block body, the screws

being irremovable from the body unless the nuts are unthreaded from the shafts.

12. The assembly of claim 11 wherein the body includes mating means formed on the

connector block to facilitate attachment of the block to a stud.

13. The assembly of claim 10 further comprising two blocks as defined in claim 10 and
fastened together to abut each other so that the protrusions of one block protrude in a direction
opposite the protrusions of the other block, thereby to facilitate splicing together ends of two

studs.

14. A method of making a connector block for attachment to the end of a stud that has a cross
section that includes chambers, the method comprising the steps of:

forming each block to have a cross sectional size that matches the cross sectional size of
the stud;
providing fastener apertures in each block to receive fasteners for attaching the block to an end of
a stud; and forming protrusions on one side of the block to fit into the chambers, thereby to stiffen

the connection between the block and the stud when the stud and block are attached.
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