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Background of the Invention The present invention relates to el ongated
rails, swetozes7b@ndrails, of 5 the type that are nount edrorvused/digi3 posts,
or other structures by a nunber of spaced- apart supports. Construction
Specialties, Inc., the assignee of the present invention, nakes and sells

a line of wall protection pr t radennr, CROVYN(r). The
ACROVYN(r) line includes severa wg‘?i"o’wﬁﬁidro F t have extruded 10
alum numretainers and in some cases covers of polyvinyl chloride (PVC
blended wth a small anount of an ' r that are nounted on the
retainers. The retainers provide t@%&*@%&ﬁ&ﬁd rigidity for the support
of persons who use the handrails for assistance and al so endure inpacts of
objects that strike the handrails. The covers provide durable and
attractive suBidkefsfinti@fthemexppeed parts of the 15 handrail. Sone styles of
the ACROVYN(r) line include wood conponents, such as handgrips and crash
rails, that are nount edTlempresent inventiorerctatesHiamtimgated railspuchras handrhids, of
ACROVYN(r),. handrail s are availabl e from several suppliers. Virtually all
types of t‘?angltﬂﬁi ftg?tér%ﬁﬂ%atﬁl% W%H‘Sﬁvgﬁeat%tb% E‘I‘%?ttiyd*lqn‘?%bertoﬁép%‘li1 s or
posts by whi cgbamg péHE supported so as to | eave a space between the 20

handgrip portion of the handrail and the wall for the user's fingers. In
nost cases, the suppor€ensametiomSpociatticsl Irfor, Abdkasiznediof tha pesseitiongtivn,

attached to the wall s and . the ndrails so as to be able to both carry the
| oads of per SGASSARE S?J@qﬁa ]l“P‘FeO%"’égﬁPr&Fqcuf’%Pmd&%@ uaderihe tradgramarh ACROYE¥N®pact s
f bj ect j he, . j a are advantages to
using for - each Caonoy FRe I AANKE whRiiEs iR aRRaR! fufldeds 100

portion ofo t hatuhamgi fitdiners alidintsonit csdy @9KSof FBRRRTY1 ERBHIO(OM Ysienddae
desired spacing between the handrail and the wall (or post) surface and
spreads the awﬁl? pamalljagoyst ofasracylicolghernthataremounted onfthe tetainas.| Tior post)
surface, and [ h |l r post) Lo.a suitable -anchor, such as a
toggl e nut. ete]ﬂ‘lﬁs)#%g?&“%é Stfeggﬁleaélgﬁlggéf%ypﬁorr ghe Support 3% Persons wha tise the

handrails for assistance and also endure impacts of objects that strike the handrails.

The covers provide durable and attractive surfaces to the exposed parts of the

15 handrail. Some styles of the ACROVYN® line include wood components, such as
handgrips and crash rails, that are mounted on the retainers. Handrails similar to the
ACROVYN® handrails are available from several suppliers.

| Virtually all types of handrails are supported in spaced-apart relation to

the walls or posts by which they are supported so as to leave a space between the

20 handgrip portion of the handrail and the wall for the user's fingers. In most cases, the
supports are individual brackets that are strongly attached to the walls and the
handrails so as to be able to both carry the loads of persons who use the handrail for
assistance and to endure impacts from objects that strike the handrail forcefully.
There are advantages to using for each support a single bolt that passes through a hole

25  inaportion of the handrail, a hole in a bracket member that provides the desired
spacing between the handrail and the wall (or post) surface and spreads the applied
loads over a suitably large area of the wall (or post) surface, and through the wall (or
post) to a suitable-anchor, such as a toggle nut. The single bolt for each support

provides a unitary, structurally sound and reliable connection and avoids the



provides a unitary, structurally sound and reliable connection and avoi ds
the WO 02/ 057567 PCT/ US02/ 01213 conplexity and tedi ousness of installation
of multi Weot/ess@ners at each support [|ocation. On the orp@®USézNAl3 t he
holes in the handrail and the wall have to be drilled on site so that they
wi |l be aligned, which is tinme-consunmng. In sone cases, the head of the

nstalting a Sraned 7 Gy il ch B AL Al ERIRPET ner s and

covers of polbyattmhl Oribithed hand) theURRGA @Y BandfailviActhe Wéll@ﬂav@fo e difiled
materials attached to the retainer, the covers or other conponents are

i nstal | ed onI‘SP%?etsérth%tﬁléeyf‘ét”ab%l%le@\rvéllchmdﬂn%do@mm Imﬂome(oasespﬂnsﬂasad and

bot h conceal t ds_of t.h t hem inaccgessi bl | f
becones neces S@ﬁ?/ﬂ?lgrerr%a%vlslﬁh ﬁlé%@?agil?s%ﬁ@ ebP&rae ingfplling a]Rlug
conponent s affixed to tmah&taﬂbﬂﬁ%ﬁa%a&aﬁnﬁﬁﬁ@yaﬁnerséﬁmex of the

I nvention An object of the present invention is to provide a ra|T

i nst al | at i on,paymweéric sstesialsam¢ompbnintsefabdal, imetal or nthehinatermisraglachddab tiss ar e
used at each supoort‘&1 Fm nt f the rail and in which the rail need not be

drilled to fdSt% %Vetr“h%r ?{ﬁ&mponﬁﬁﬁ)ﬁlﬁé?s@kﬁd&{ly afer; the rpipgrs 9icde a rai |
and supports He\ad e
pre- assenbl edrh?%&tg%gﬁﬁal Hgﬁg}?&etg)t%e\ﬁ?g? ﬁﬁegélgﬁﬁﬂéaﬁgéf@%%ﬁgg&%%%@e&
Simlarly, itinadcsssiblf ufﬁlhhecontaajs ﬁectesiaﬁy fetemmolve did hadtirail) theSdop@eahd/of 6thet he
rail to be installed on the wall or post system (or other supporting
struct ur el béﬂ&%@nﬁﬁ%afaieﬂt?@qrﬁ@tr@ra@detosbwenn% ther object of the
present invention is to provide supports for a rail in which the heads of
20 the fastengSmatCofGROERALGSH from normal view but are accessible w thout
any disassenbly of the rail and covers or other conponents associated with
the rail. The foregoi ndnebjeecsfthaprsait iicatoh isitd pasids dancasmilitont A&h
present invention, by a rail and supports therefor that include an

el ongat ed raids aﬁwﬁwgl igstablatiog, ingwhigh giaglebolty prsoised ot ea@hmnomnngtefnem |y
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support hgs aslﬁcﬁﬁﬁk'ﬁie dmirhad s&@m@m@eﬂsﬂm%ér&ﬁk Efs288/0RdARE BSmpshenfNYagE
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a structure on h the rail is mounted and having a supporting surface
to be pre-assembled to the rail before the rail is attached to the supports. Similarly, it

is a further object to permit all of the supports for the rail to be installed on the wall or
post system (or other supporting structure) before the rail is installed. Still another
object of the present invention is to provide supports for a rail in which the heads of
20  the fasteners are concealed from normal view but are accessible without any
disassembly of the rail and covers or other components associated with the rail.

The foregoing objects are attained, in accordance with the present
invention, by a rail and supports therefor that include an elongated rail having an axis,
an undercut groove of a uniform generally "C" shape in cross section extending

25  axially along the rail, and a plurality of supports attached to the rail in sbaced—apart
relation. Each support has a bracket member having a supported surface adapted to
engage a structure on which the rail is mounted and having a supporting surface
spaced apart from the supported surface and a lock member received on the
éupporting surface of the bracket member. The lock member includes a locking cam

30  portion, which is received in the undercut groove, and has a size and shape such that it



spaced apart fromthe supported surface and a | ock nmenber received on the
supporting surface of the bracket nmenber. The | ock nenber includes a

| ocki ng ce@Be7p@rti on, which is received in the undercutpPgroseizend has a
size and shape such that it 2 WO 02/057567 PCT/US02/ 01213 can enter the
undercut groove when it is in an unlocked rotational position relative to

t he under cut todt fri.cti I engage |ls of the
undercut gr 08%%?4%}% da E e? I?%?eavgljilétl)lnl g{s lgtg{% ?l{hl%giﬁé/dr @ta%o%%ip (ils\%lopﬁgﬁ{l‘ﬁ%gr cut
groove and t tienefd¢rcueprions aideuchriiitlit Rigabngly dlcsflsaeARRNthd Bldefchy Srobfe t he
structure. A fastener joins the |lock nenber to 5 the bracket nenber agai nst

di spl acenent bt lacked Tadetionsbpasition telative taethe andéreutigractestnd thembyeretaintht or
rotation of | ock Jrepher relative to the bracket nmenber. The rail and
supports, ac%%f%ﬁaﬁg‘kflgpﬂaﬁeemle%%lﬁ{i o %Stﬂt@g'ir?'i g’efgStﬁlé?{é?’é}F e l_o‘gﬁ%@arrt? have
the very sigmidtreaRt nReRNLSER AKBTacEBEM of HRMbOH Rl bEPRIMIvERS the b?éb%gp res of
permtting all of the supports for a length of rail to be installed on a
wal |, 10 postember gndhinr retatione ofithe lockdegubateslntiye ©fthe hecketithemBdie support s

need not be installed rec.#se Ien%t hwi se of the rail in order to ensure
regi ster of holes in t HECHET FIGFYPROTH @ccarding by the myention as degripedigonerabiamy
previously kg gl ] ., - r.opve can
accept the | ock an%ﬁ%‘?rtgeg? an E%aélg%(lﬁ%éﬁga%'gﬁ%rtrﬁmreg@qgkgﬂr)glgfgi) After all

of the suppostppossef pasiittinged] oftthesupdbits fot ademghiol £4l th Getifalfdpes W&l by
sinmply 15 inserting the undercut groove of the rail onto the | ock nenbers

of the sdppoPP¥s oppthestrugiuze independantly, plihir a3l pblg suppeks Resd net bepstaled of

the | ocki L ops;: L t . The installer, t.
ot at o5 eachP DS e AER koA HORE e dbE N Buer OFTERThe BlaERe | o
held firmy kippotRcs i fequaed ibmBRPpievidysknelvneaidhnd SHHBELFERIRT Hide

| ocki ng cam portion of the |lock nmenber with the undercut groove 20 of the
rail. If theUpdgreut@roQyeccanacenpt iedock membenspbanyslocatipms lawgthvepaofthetrdik rai |

[ Il d I ckl f t tat] t he | ock
menber & 1o ¢ R sl ieBletRELE PP ©4B¥ winboft b Srinle | ock
menbers. 15N WReNingaABEEnddrtiR ghVE oTBIEIST oftfo BEFIRKSHERGRE ?i’\f Usu%ﬂ)?i!s Uggich

mounting base portion engaging the supporting surface of the bracket menber
and a are then in unlocked positions for acceptance of the locking cam portions by the

undercut groove. The installer then rotates each lock member into the locked
position, in which the rail is held firmly in place on each support by frictional
engagement of the locking cam portion of the lock member with the undercut groove
20  oftherail. If the rail or one or more of the supports requires repair, the rail is very
easily and quickly removed from the supports by rotating the lock members to their
unlocked positions and separating the rail from the lock members.
In many cases, the lock member of each support will include a
mounting base portion engaging the supporting surface of the bracket member and a
25 shank portion intermediate the locking cam portion Vand the mounting base portion. It
is desirable for the lock member to have a tool-receiving formation on a portion
thereof, such as the shank portion, externally of the undercut groove adapted to
receive a tool for use to facilitate rotating the lock member. The tool-receiving
portion may, for example, be a peripheral surface of the lock member having facets

30  adapted to be engaged by a wrench.



25 shank portion internedi ate the | ocking cam portion and the nounting base
portion. It is desirable for the | ock nenber to have a tool-receiving
formati orwon2/@s7perti on thereof, such as the shank porti onpCeyseymals y of

t he undercut groove adapted to receive a tool for use to facilitate
rotating the | ock nenber. The tool-receiving portion may, for exanple, be

angaged by a wrench. 5 vg Boiat sREVREEHERH Ry RSEN s AlnREARSRBa0e
the rail may faeweachakhes, ndrthe hgkingeamgrstidhet the Bk masker o Bth suppélt t he

| ocking cam portion of the |ock nenber of each $upFort correspondi ngly
i ncl udes | ockqoEgsprdingdys sncfusigs lockingtioginasitheat drigtiamelly hegagaltheswilty foimipg t he

recesses int Ltion of the . lock menber..The. .l ocking cam portion
of 5 the | ook EEeBEESth AR Qhadivt OFne R TR L 08 R RePLPEaRAL |
portion adj ac@elockeachibéfofteheh duppli REHHRPIHNRIRE o tdpdfed 16RF forideH 4djRRAt
serving to guide the locking portions into engagenment wth the \}val S
form ng the reackofihs 1@¢kmglportmu83ﬁhnka@hqmmotqm§rving tnxg.tid@ﬂneddcldiﬂgapdrﬁ?ﬁs .
menber from t.he unl ocke sitio o the. locked pasitigon. It is preferre
That the | ockResHBBFBET I P YAl T 8 Rereoco ! BedBrPiuhBPYTRmce 10
material, SU%ta@i%n'E)YItl%rloc@&%eﬁﬁ%ﬁﬁh@hﬁocﬁé&‘ﬂo@oﬂ% %tléélﬁed p%gi'ﬁﬁﬂelt#%ed for
I e ‘1'ock nenber and

the lock nenber. As an optiona ut desirabl'e teature, t

bracket menbeprefenfed et theslopiporetmberlye inteey bmt £maidmeny of @ selivt olgmibabl i shi ng
t he unl ocked and .l ocked itions of the |ock nmember. As a further and

Sit] the |oc|
desi r abl el% efPAEHaRuC aﬁélr:})’ é?tgﬁﬁmgtpla@@én@}fldmgénqi%}pqcanbg upeisios hedeek apart

L-shaped fla VA ' |- AW f ) recesse hat , face
Gach other . - ThemPS ASth SUHEA aul PRV B BB S Bl e
i ncl udes | ockéfregclparppostifayt ek ifitetactindatity e@tgRbmettheunseessad lhdked he
| ocked position of the |ock nmenber. The shank of the | ock nenber incl udes

a shoul der - f RRasitiogs ghthe lagkamsmbeoove- f or ni ng part configured such t hat vvheg
the | ock nmenmber is int l.ocked 0.condition ments al ong t upper an
| oner ends of the shoul‘ggflf\’%}}%&lﬁ%gﬁéﬁa = ﬁl‘beélbeél%ﬁg%}mieﬁ?'?%@g'e8?ﬁﬁeirgﬁ
portions of te spaveld p@d 1 Lhaparsadeshivifs infirdedBH pbitdns forming recesses that

face each other. The locking cam portion of the lock member of each support

includes locking portions that frictionally engage the recesses in the locked position of
the lock member. The shank of the lock member includes a shoulder-forming part
and a groove-forming part configured such that when the lock member is in the locked

20  condition segments along the upper and lower ends of the shoulder-forming part
engage rear surfaces of lip portions of the inturned flanges and the inturned lip
portions of the flanges of the retainer are received in upper and lower grooves formed
between front surfaces of the locking portions of the locking cam portion of the lock
member and rear surfaces of the shoulder-forming part.

25 In advantageous embodiments, the front surfaces of locking portions of
the locking cam portion of the lock member engage upper and lower portions of a
base surface of the undercut groove at engagement regions, and the front surfaces of
the locking cam portion have protuberances that are elastically compressed and
provide preloads for maintaining the locking cam portion in firm engagement within

30 the recesses



portions of the flanges of the retainer are received in upper and | ower
grooves forned between front surfaces of the | ocking portions of the

| ocki ng ce@opei7sé’on of the | ock nenber and rear surfacesrPof/Usép1213

shoul der-formng part. 25 I n advantageous enbodi nents, the front surfaces
of | ocking portions of the |ocking camportion of the |ock nmenber engage

d | ti f1; f
engagemont 1 egi ons, - andit ke gL RETRHer DBHBTRIb SRR nave

pr ot uber ancesfattondr mayealsd seavé Wathdtyn heMPikeSAeMBa Y QMicee PF&H %{6@5 for
mai nt ai ning the | ocking camportion in firmengagement wthin 0 the
recesses 4 WFPeagnces e fetanaygd oach spnmort may b iredetied tthimtiedmickgt mimber
fastener of e port to.the bracket, the .fastener nmay .al so.serve to
fasten the br%glggéﬁycme B &xte tobe?‘ﬁ%e%stﬁ? _ﬁl&pﬁpg‘?s _8ar°e§8§g"e S&%@P&ﬁ@éa}cet he
fastener of each suppori, dmRintBEouS eRbY&Gthetst ﬂie'bridk@tﬂ%ﬁﬁ&eéfem&‘gorta' ong
its entire extent between the supported _surface and the supporting surface.
5 | n advant agaclidessateselisad moket intthe pipaoitiog snfateemddhe ek membeporciudes acl udes

a recessed socket in the.supporti urface and t | ock er jncludes a
base portion TEEBPTEY f?‘%?l‘f?@éﬁé‘ﬁﬁ@(ﬂ%ﬁ@&dﬂ 0 ts&ﬁf{éetc.es é&}i‘@k%é@%d socket
of the brackghcee et 1] i | f I : s

i nteracting det%nts esetgglgclui:hs%ian t @pgfn g&%dn%ﬁgerlhgg{ggg}g%@igtﬁ%\r@gs of the
| ock nmenber. dstablishing the wriboked apdiccked pesitianslof asloek metbener of extruded

al um num and a cover of a polyneric material recejved on a portion of the
retai ner %cated to fack so hodgpentsdheuil has prefaingriel extuded fJspanyng and

| ocated on a i ]Fl,}np_,_ i f . I d is not
covered by th%g(;c%{f/gf?ﬁ{) usﬁg (E)I%1 tﬁ?lg\ql/?%gﬁggégééj%ﬁ g()%[‘%e iegaéﬁggﬁr%%gégrtoﬁceen t he

cover is asseadyefiorhohd Wallr Thé undefci wedovahis Ebﬁtédﬂ@ﬁ‘E?Bﬂiontdf‘i‘helrétéiﬁét%atcan be
installed on the retainer before the rail is installed on the supports, and

the rai| can fgecsitawarddhe palnd oo gpprsed By tiedomen thigvo ppvids acerssvethehe
cover from t et aj .. For _a hetter er.standing of the inventjon,
[ ef or ence mylgglé%nﬁ%@gp?féen fRcoPerS assembye%qo e 1l T such an arrangement, the

15 cover can be installed on the retainer before the rail is installed on the supports, and

=

the rail can be removed from the supports without having to remove the cover from
the retainer.

For a better understanding of the invention, reference may be made to
the following description of an exemplary embodiment of the present invention, taken

20 in conjunction with the accompanying drawings.

Description of the Drawings

Fig. 1 is a right end cross-sectional view of a handrail, which is shown
loosely positioned on one of a plurality of supports in a state in which it is ready to be
affixed to the supports;

25 Fig. 2 is a front elevational view of the support of Fig. 1, showing it in
a state in which it is ready to be mounted on a structure and to accept a rail for
affixation to the structure;

Fig. 3 is aright end cross-sectional view of the handrail and support of

Fig. 1, showing the handrail affixed to the support;



the follow ng description of an exenplary enbodi nent of the present

i nvention, taken 20 in conjunction with the acconpanyi ng draw ngs.

Descri pt ivom 0m657667e Drawi ngs Fig. 1 is a right end cross-secrioseeii2si ew of a
handrail, which is shown | oosely positioned on one of a plurality of
supports in a state in which it is ready to be affixed to the supports; 25

Fig. 2 f I i ' f : ig. 1 | it
2 Siate inwhioh it s Ve iR SRRy Bl Perdr P8 o Cept &

rail for af fineatngardicoftadiffetenticdndtrstion fom hat 61 Big! 1 @ifixedn6l the support, the
cross-sectional view of the handrail and support o Fig. 1, show ng the

handrai | af f i SWPHOR beingdnariep seletivesiolign 2 /087567 PCT/ US02/ 01213 Fig. 4 is a
right end cross-sectional vyiew.of the .support i 1, how a rail of
a different constructi gﬁlgf r o frﬂ%ttetleov_ “%’i“gg“‘i" 3?4‘?5_5%1{?“6“?%56@8{;8%?]?, t he
support bei Ndmbmyer shedimlifFadsl ¥ eo 4 0shbiviti: holw ey dre dskénbied] s @ front

el evational view of the bracket menmber and |ock 5 nenber shown in Figs. 1
to 4, show ng how t hey Bige6 isssrghtlsalt; eldviatjond viesv af the hreacket rdembé¢remdtiocknal

vi ew of the bracEet rrerrberrF. ang Igcsi1 rentber shown in Figs. 1 to 5, show ng
how they are BECRFHhAYN FiEs. 119 3 shopinghove they 2k assemble®al vi ew of the
bracket nmenber and | ockgef ggbfﬁ 15 LB G bow t

assenbl ed and show ng thlgnfoc %0 %%%@tl?%ﬁ?%egla% Sgﬁaecg posrlﬁﬁ?roa?f;ﬂ |kg. 8
is a right simembéreshatvnan®igsvi enoohotvirgy themekesmbighdiel shating the kockmenber

shown in Figs. 1 tao 7, showi ng them assenbl ed and showi ng the | ock nenber
inits | otkedpyletindlsuniacked Pesitien; 14 are views of the bracket nenber, as

follows: 15 9 - front ﬁlggg/ ?std ﬁgtﬁls-ide]e(i)e\fatigﬁﬁ R/ie% &Y t?ig lb?a%ﬁlet’ member and lock

member shown in Figs. 1 to 7, showing them assembled and showing the lock
member in its locked position;
Figs. 9 to 14 are views of the bracket member, as follows:
15 9 — front elevational;
10 — rear elevational;
11 —right side elevational and a mirror image of the left side;
12 — top plan;
13 —top cross sectional along the lines 13-13 of Fig. 9;
20 14 — side cross-sectional along the lines 14-14 of Fig. 9;
Figs. 15 to 22 are views of the lock member, as follows:
15 — top plan;
16 —rear elevational;
17 — left side elevational;
25 18 — bottom plan;
19 — front elevational;
20 — right side elevational,
21 - top cross sectional along the lines 21-21 of Fig. 20;

22 —rear cross sectional along the lines 22-22 of Fig. 18;



11 - right side elevational and a mrror inmage of the left side; 12 - top
plan; 13 - top cross sectional along the lines 13-13 of Fig. 9; 20 14 -

si de croswospel’s@nal along the lines 14-14 of Fig. 9; FiBeT/Us®R/t101322 ar e
views of the |lock nenber, as follows: 15 - top plan; 16 - rear elevational;
17 - left side elevational; 25 18 - bottomplan; 19 - front el evational;

20 - right side el evatippals3 tako-ar&%“@ro%mﬁﬁéd19&1%&%@9%%1@\@ nes 21- 21
of Fig. 20; 22 - rear cross sectional along the lines 22 lg. 18;

WO 02/ 057567 PCT/ US02/ 01213 Hgmplﬂ&lto 30 are views of a nodified I_ock
menber, as follows: 23 - top Ja 24 - re el evational; 25 - left side
elevational; 5 26 - bottom pf rea??le"atfqnﬁ t el evational; 28 - right side

el evational; 29 - top cross sgetj e{f{‘ﬁt'] 93@1% the lines 29-29 of Fig. 28; 30
- rear cross sectional along the [1nes %0- 5% of Fig. 26; and 10 Fig. 31 is

a detail rdght end cross-sect2®nabitathplingshowi ng the [ock menber of Figs.
23 to 30 in the | ocked condition in the undercut groove of the retainer.
Description of the Enbodi ment27rh&opglevaiiesalsupports 10 shown in Figs. 1 to

3 serve as a handrail when 28 — right side elevational;

29 - top cross sectional along the lines 29-29 of Fig. 28;
30 —rear cross sectional along the lines 30-30 of Fig. 26; and
10 Fig. 31 is a detail right end cross-sectional view showing the lock
member of Figs. 23 to 30 in the locked condition in the undercut groove of the

retainer.

Description of the Embodiment
The rail and supports 10 shown in Figs. 1 to 3 serve as a handrail when
15 installed on a structure, which in most cases is a wall W. The rail (here a handrail) 12
is formed by an extruded aluminum retainer 14 and a cover 16 of an impact-resistant,
substantially rigid poly}neric material, such as polyvinyl chloride blended with a small
amount of an acrylic polymer. End pieces 18 attached to the longitudinal ends of the
handrail 12 keep things from becoming caught on the otherwise exposed ends of the
20 handrail. The handrail is mounted on the wall W by two or more supports located at a
suitable longitudinal spacing. Each support includes a bracket 20, a lock member 22,
and a fastener 24, such as a bolt and a toggle nut. Fig. 1 shows the handrail 12 loosely
hanging on the lock member and ready for firm attachment to the support by rotating
the lock member, as described below; Fig. 2 shows only the bracket 20 and the lock
25 member 22 and also shows a tool T, an open end wrench in the embodiment, by which
the lock member 22 is rotated from the unlocked position shown in Fig. 2 to the
locked position; and Fig. 3 shows the lock member in the locked position and the rail
firmly attached to the support.
Handrails of the type shown in Figs. 1 and 3 are well known, per se,

30  and are available commercially from several sources in a variety of configurations.



15 installed on a structure, which in nost cases is a wall W The rail
(here a handrail) 12 is fornmed by an extruded alum numretainer 14 and a
cover 16 v ozes7s6Tpact -resi stant, - substantially rigid pol papuUse/arateri al ,
such as pol yvinyl chloride blended with a snall anmount of an acrylic
pol ymer. End pieces 18 attached to the |ongitudinal ends of the handrail

12 keep thi nqa%lfcts}m\x@eﬁ%kﬁhﬁpfeaygmﬁmmm&efnénréﬁuﬁ%pp@%@eﬁeyé of the 20
handrai | . The handrail is nounted on the wall by two or nore supports

| ocat ed at a hasdgtimbdver ﬂbﬁgmduibmapers:pmrl I1gb. Ehe buppoptp dortthe halduaibef Big.
bracket 20, a k nembe fast en s a bolt.and a

Dol ot Bt SRBS e s ERnd 4P P, S5ptBuaRs brapkii 2R s reieed inge
menber and reiﬁ@éﬁefdgfgs{t)fofl”?e?étﬁ@?@ﬂﬁ{a} ﬁ&mflg StHqurh%hQM aﬁgg%aﬁwué | ock

menber, as describ ow, Fig. 2 s nl'y the brac and the | ock

25 nenber 522 designed aot cﬁihpbnspmvﬁdeehppBrt fanpapats banch asertcimpants tffoen ebjbadi ment ,
by which the |ock nenber, 22 is rqotated fromthe, unl ocked position shown in

Fig. 2 to thé at%kgiaéaths%% hig the vglband; rgar oy damagr ity Hbe dBERISRYBEPVER t he
| ocked t |'s of
ocke pOSI ' QQ tqﬂ%lrlég%nq @érgtgiéyregb ﬁ%gﬁ%t Ttl%e; ﬂ?orﬁn%%&n&mgéaqr ails o

the type shomn I'n Known

avai | abl e Comélﬁlsaiﬂe}bfﬁlﬁ@éﬁeﬁgsﬂﬁﬁﬂ impatt] heToVdls BeiiamintedUn BORthigek &t i ons.
7 WO 02/ 057567 PCT/US02/01213 Fig. 4 shows, for exanple, a handrail 112 in

whi ch t he retampeger thad pergeisy dﬂaﬁa@menmﬁnjrwapt e\portion it engdees tb@mqi@nercover

116b. Th ts f th
o s PRe ot Eh i ARBRAR seBogimell tn G POS AR Fon 0 BREeq
position, relghy ?ofy%éi@rlﬂﬁt@hil mChEbwc A Qlo%fnlﬁm%tahelﬁ@'ﬁ%%‘ b%o 14 iand 112

are 5 deS|gned not only to provide support for persons b to absorb
i npacts fromiotipdesan outérashelightviog heelafiiedy hirge supponied éndadidthateengegesdberage

hat  hey dorBRhPUHB TiBRE? DEF g lodas 50k e [ o B EHBHER Al &t Eact .
e over P TRYBEE Lk ORI Wt NI B
illustrated entlodesesteppediseciut 48kiddm Ahidlsa stedvadesd thataseedvdsity shank of theng
polymeric mat beorltI Zaé{ extgrlljdsrl?vl?hsm t}}é%heﬁo tshg s&\gpolrtgd%ggl ?1|2| SItI?ferll__lll’lg V\}ebsg 55 gxt:eL:ffd 't
between the sleeve 50 and the shell 40. Each of four shallow grooves 54 in the
perimeter wall of the socket 48 is an element of a detent that locks the lock member in
its unlocked and locked position, as the case may be.
20 A bracket for the support of the rail and support of the present
invention can, of course, be of various shapes, made of various materials, and
designed to be attached in various ways to a rail and to a wall or other structure. In
the embodiment, the shank of the bolt is received entirely within the bracket, which
conceals it from view. The support according to the embodiment also uses a single
25  bolt for both attaching the lock member to the bracket and the bracket to the wall,
which minimizes the number of parts, provides a strong attachment, and facilitates
installation.
The lock member 22 (see Figs. 15 to 22) has a locking cam portion 60,
a shank 62 and a mounting base portion 64 and is molded from a rigid, strong

30  polymeric material, such as nylon. As mentioned above, the lock member can also be



i ncludes an outer shell 40 having a relatively |arge supported end 42 that
engages the wall or other structure over a relatively large area for |oad
di st ri butwon2/estée7a rel ati vely small supporting end 44 tor@hiusée/tiks rail is
attached. A hub 46 at the supported end 15 includes a stepped socket 48,
fromwhich a sleeve 50 that receives the shank of the bolt 24 extends
within the s I . I I d

bet ween t he ts.lllel g%evée&%%é}gﬁ%%g’ Sgﬁg?sfﬁ%gt.% Erg%kglg gour rggﬁjaaﬁﬁg‘\%vregﬁ%g‘?/es 54 in
the peri met erceirdd omthetshppartick etd 4dBof the Brackdt@de ih thaf ensbadirhent] thehat | ocks
the lock nmenmber in .its unl o%ged and | ocked position, as the case may be.

20 A bracket PEFgDbaseBGeR 64fs thered and sizaddo sassinselye thoust nf teghskys in the
i nvention ca r [ S [ rials,
anddesi gnod s St UAREbaDR 0 uElioBh o ARARESA R Rhi KEfe S BrEh i
ot her struct uibek membet PEreesivedparest the hbel #ldgak oIfthd fiLnbel theibvltracei ved
entirely within the bracket, which conceals it fromyview. The support
according to the enmbodi Fhlocking samPeriion ) efghelogk nirsnher 23hapasize avd achi ng
t he | ock nmembgr K nd racket to the wall. whi.c .
s%ag%%ch Qﬁ‘%tl?{ & e%{er % rgg{l/c%rgli% Bés%gm%o Hﬁ(?eéﬁq a%?ﬂﬁ?ﬁ? ,thearﬁa wq‘len 1t

mnimzes the n er of parts,

facilitates isishmbdiaéiedrotatibiallpRsiionBede 18 2hd SRRrdmt §foovd and ik hathps 2

| ocking cam portion 60, a shank 62 and a nounting base portion 64 and is
mol ded from aftictighadly esigegasgvadls of theyundeicot graves ingd lockadoiotationalyposition As

ment i oned, above,. the.l ock menber ca | so be. 8 WD .02/ 057567 PCT/ US02/ 01213
nmade of o*oherref?atv‘é?q %F&Pﬁ%fﬁ&trﬁragveamﬁéﬁ%{ﬂ?y Pﬁf?é“q e gai 3158136%?r}tgur ed to
be received Quitbe SERBRELFNO end 44 of the bracket 20. In the enbodi nent,
t he nounting base portion 64 is shaped and sized to nest closely, though
not tightly, in the sobkbéedBodinent)¢hdretaiiort4§seettigtl)ibhs Lahafel flapiges ed. A
count ersunk hp) e 65 {ihrough the 5 | ock nenber 22 receives part of the head

and part of the g N Hpergib gfooyg 14g %quaisi@m‘?éwamlasmems dor et t he
| ock menber 2@ hagy, dushZ h@‘@ﬁi(}f c?fqﬁ@ﬁa%g 4f B&Ve ?J.ntop%ﬁﬂﬁ RoGhe og%] £h ally
e rail enit s 1na

C-shaped undercut groove int uni‘ocked rotati onal
posi tion rxel athtoughtwhitihtheUdekingCetin gor0ion 60 af theIoeihmbtder 22 can pass when the

- lock member is in the unlocked position (see Fig. 1). In the locked position of the
lock member, the surfaces of locking portions 66 of the cam portion 60 frictionally
engage the walls forming the recesses 14r of the undercut groove and firmly attach the
rail 12 to the support. A lead-in portion 68 adjacent each of the locking portions

20  guides the corresponding locking portion 66 into engagement with the walls forming
the recesses of the undercut groove upon rotation of the lock member from the
unlocked position to the locked position. Each lead-in portion 68 is formed by
tapered facets 68f on the front and back surfaces of the locking cam portion and
rounded edges 68f, which widen progressively toward the locking portions 66. The

25  dimension of the locking cam portion between the side edges 70 (“side” relative to the
locked position) is greater than the width of the shank portion 62 but less than the
height of the opening into the undercut groove 14g of the retainer 14 so that the
loéking cam portion 60 can be accepted into the undercut groove when the rail is
installed and when accepted allows the rail to hang loosely from the locking cam

30  portion (see Fig. 1).



frictionally engages walls of the undercut groove in a |ocked rotational
position 10 relative to the undercut groove and thereby retains the rail
agai nst oav@ptesoestent relative to the structure. In the erbDUsoIRI3 t he
retainer 14 (see Fig. 1) has L-shaped flanges 14f that define an undercut
groove 14g and provide walls form ng recesses 14r that face each other.

The ends of the flangesrikdfs ﬂoef,i\IQoéf&n@Bsi‘ﬁ‘ﬂtﬁﬁtdrﬂéﬂdéﬁi&tﬁéﬁ@é@ss%@%slﬁliﬁ%"&OUQh
whi ch the | ocking cam portion 60 of the | ock nmenber 22 can pass when the

| ock menber ireiljand sippoutsleotiedying dls inveriops e gt step, which ishet Slooke doles
position of the, | ock nber., the surfaces of in ortions 66 of the
cam portion Gtgr?hlpisgm?%ﬁgarrfgald8?1tgaé‘8é#'tuﬁgnb\g’ﬂ‘@df@‘r:¢§fﬂg‘efﬁglq‘ggkslg%s 14r of
the undercut HEQRYEd 8BV iHeHoYesdleb@AH YelBillel ith Précib@ntif) heSHPR A ctidt%he

| ead-in portion 68 adjacent each of the | ocking portions 20 gui des

cor r espondi ngrecarskiitnig npbnedesnaryc®r thetlwlesriy dpewalis towegibtet tithhaleks $n fherrail.ng

t he recesses Qf the under.cut, groo upon rotation of . the | ock nenber from
the unl ocked FoUPPRGHAE d05i4lle I%é‘l&?ag‘&sibcyil&?ﬁm%éﬁxf{é‘é‘?}m?‘ﬂZﬁdﬁ@itb‘h 68 is

f d b 2 ther § . Ki
cam por L] on' SRk eaGeh b0 AR dEIdek Alnith BRUMIRRE BERRLPELDS (b Dhe.

| ocki ng portiYnThémouhitiegdaseidaitae Wk edeniiee hhOg kAl rib a2 Raichisevehad teen

t he side edges 70 ("side" relative to the |ocked position) is greater than
the width of Qther ederaent ofadetenhbsengsging|ons of theagoeves S4e thyrhradket Zhéseapeni ng
into the ynde e[ No] 44, O t.al 14 .so.that th | ocki ng cam
por i on 68 carboniedeaBiieh P ierbitdol ot i i3t RumletRet péfiton ¢

instal | ed andiutginasitaidhe dARIOF heSsubpéts B thelrgil B MitabiRASe e WAIOW hﬁﬁ%_
| ocki ng cam 30 gortl on (see Fig. 1). 9 WD 02/057567 PCT/ US02/ 01213 igs. 5

to 7, 1 to 3 thpdoks 24 and teggleawic(or odepsuitablefastencse@dg 10f installing a rail
o SUPPOrt S, STOOGY] 10 ey RLET S oS But She Sh Bl b B
1011, Ay O 0t 0,0 ORI R L
hol es i n tshe malrted b theagtagtees umil e tetlingess are attheheddd the wall. The rail is
installed by loosely positioning it on the supports (Fig. 1) and then engaging the tool
T with the faceted shank (Fig. 2) and rotating each lock member one-by-one from the
unlocked position (Fig. 2) to the locked position (Figs. 3 and 8). The detent between
the lock member and the bracket helps the installer recognize when the lock member
20 has reached the locked position. The forces of the frictional engagement between the
lock members of the supports and the undercut groove in the rail firmly secure the rail
to the supports and also, together with the detents, keep the lock members from
rotating from the locked positions.
If it should be necessary to remove the rail from the supports, that can
25 readily be done by simply rotating the lock members to the unlocked positions and
separating the rail from the supports (see Fig. 1). The faceted shanks of the lock
members are readily accessible to the tool T for that purpose. Other forms of tools
and tool-engaging structures on the lock member may be substituted for the wrench

and facets of the embodiment.

10



The supports are installed at all locations by inserting a | ock nenber 22
into the socket of each bracket 20 with the | ock nmenber in the unl ocked
positi onWo&byes7s@ to 7). The nounting base 64 of the | ocRCVERIAN2I3aS a
small rib 72, which serves as the other elenent of a detent by engagi ng
one of the grooves 54 in the bracket 20 (see, 10 e.g., Figs 9 and 16). The

detent holds the | ock ' A4 11 I: iqst al L,ation.
Al'l of the supports fop?t I:dlﬂrs gllq? . 8Hg%) ?@Eﬁgﬁeﬁhﬁl@gg&/a %ngusei Plrgraﬂfﬁéa
bol ts 24 and tolydt e nmtalsetamer withérndgtipsahli/er basben f %obfi @etall br cdfifosite

handrail 12 can he conpl etely pre-assenbl ed before nounting it on the
supports - unipieEalsoand Witk Bietal pr RRedFRilsai | s in which the covers cannot be
15 nmounted on the retai Il r iners e, attached to the wall.
The rail is installed b@ﬁﬁ?ﬁém S%é‘?i ngl‘En‘?lﬁ{g}‘%F‘E 27 ey ﬁéﬁ%i?&beo‘ﬁ“%“% E§Sgecty )

and then engagithgldcRendmiedr shdwindd igh.nG thagcetRdosinai thEtererde kA0t at i ng
each | ock nenber one-by-one fromthe unlocked position (Fig. 2) to the

| ocked posi t i SFer{eritg gbow® inggn@ctiomithdbe embodimenkefiFigs. 16 tb 82 kremesath or thard
t he bracket | the i al l.er recogni.ze n.the | ock nmenber 20 has
reached the P@§E§8%§%§§$ﬁ%ﬁm?%§% é@sB#ﬁgﬁEﬂFF@HF%@H@PgéHQQBEﬁQEF%&
between the 2DEk3 IMBADHeFoMSwinBAeSHPBOA iSliAREd {d¥8e UTHSELWL groove in the
rail firmy secure the rail to the supports and al so, together with the
detents, keep the |ock Tentebslifeoiof gt a8 ted1 providesha ihwedsedlapeastti ons. | f
It shoul d be necessary to renpve the rail fromthe supports, "that can 25

readi |y b¥ dofEByIEYNS SPrpatess Vifythe rebodinentafbiess]  © 42nBetusppeacsdock
posi tions andmel%ﬁ&?{]%tinggﬁé Féﬁajéfrir%gh Yy R8RS RN RP et RadiS g@eﬁggoyf]s)em? The

faceted shanks of rs-are readl 'y accessi ool T

for that pur ploskingChierorticr 16 il thombantimishst pottiodNGagiThe shinkUEUrdgdRN t he
| ock menber nmay be substituted for the wench and facets of the

enbodi ment .  19ShABldsperyng parbdeds g Geguesiomming pat ¥2andVeensbelack of the
B SoET e A SRR Sl g PBL ML Bk
with all met africdonaeagagesichof the locking portions 166 of the cam portion 160 in the
recesses 14r of the undercut groove 14g of the retainer, the following engagements (in
addition to the engagements of the locking portions 166 with the recesses 14r) are
provided: 1) segments along the upper and lower ends of the shoulder-forming part
162s engage the rear surfaces of the flanges 14f at engagement areas 180; and 2)
20  segments of the inturned lip portions of the flanges 14f of the retainer 14 are received
in upper and lower grooves 182 formed between the front surfaces of the locking
portions 166 of the cam portion 160 and the rear surfaces of the shoulder-forming part
162s (see Fig. 31). The additional engagement areas distribute load transfers between
the rail and the lock members over a greater area as compared to the embodiment of
25  Figs. 15 to 22.
The shoulder-forming part 162s and the groove-forming part 162g
have facets 162sf and 162gf that are contiguous and have a widthwise (in the installed
condition) spaciﬁg that is less than the vertical spacing of the inner most edges of the
lips of the flanges 14f of the undercut groove 14g of the retainer 14. Accordingly, the
30  shank 162 can be received between the inner extremities of the inturned lips of the

11



Figs. 23 to 31 show a | ock nenber 22 that is the sane in nost respects 5
as the | ock nenber shown in Figs. 15 to 22. Accordingly, the reference
nuner al s woet/e37sdd t o above in connection with the enbodi PenUS@01Fi3gs. 15
to 22 are used for the last two digits of the reference nunerals used for
the corresponding structures of Figs. 23 to 31, and the follow ng
description i faddesinesh th@tth@?etﬂhéﬁc%ﬁ%@%ﬁﬁgﬁgﬁﬂhgm%e%gﬁck%ﬁﬂtl i 23 to 31
provi des an increased area of 10 engagenent, as conpared Wt e

enbodi nent of memgers with the 1k mémmbere enthe aelbase pokitioneEbeFig 2ParaI ) ih e
retainer 14 b%anrmdi ficatjons . of.the ??ank 162 that joins the |ocking cam
portion 160 aWd G HEMEHARheoduRen of Figgnl 922 heranchrik(sesbig Asandes a

shoul der - f or nj ; f ] en the . lLock
renber |5 i n SAcPR HUep R teck, RERPKEr {REIABRG ot IofRAE 1007
bracket bys 15bdtweat themalockabagidoeldd pokitiohe | ocki ng portions 166 of the cam

portion 160 in the recgsses 14r_ of the undercut groove 14g of the
retainer, the follow nglBhBageneaes of the logling ppisiontl§6 of thedageneoamt s of t he

| ocki ti i 4 .ded. .1 t
 ong Che. upgestiot 86 Ydsde Lidfer B8 RFRE Dot o It ngBh AR Br 1 uadSEHE N 2 e
the rear surfgaoese sifenphienidnangems 141 (@t Fef 33 ePRAIbeAMBESin ¥B forAYF sda120

segnents of the inturned |ip portions of the flanges 14f of the retaliner 14
are recei ved 19l &grse proyided anibe lagking\pestions 1 66 0 ke istdliedeonditions the ribs
surfaces of t C KN ortions 166.0f th amportion 160 and the rear
surf aces {(:)bf t%g eisa%tgcua:na'gp : B?Sﬁcﬁadl%ﬁﬁ?‘flde %‘%%a%f g‘&én Pigining the laging¢i ¢ i onal
engagenent argaGoslinstiroh Bxda@emoRdy AR @bsdeiypeen the rail and the |ock
menbers over a greater area as conpared to the enbodi nent of 25 Figs. 15
to 22. The shoul der-form ng part 162s and the groove-form ng part 162g

have facets 162sf and 162gf that are contiguous and have a widthwi se (in
the installed condition) spacing that is less than the vertical spacing of
the inner nost edges of the 1lips of the flanges 14f of the undercut groove
14g of the retainer 14. Accordingly, the 30 shank 162 can be received

between the inner extremties of the inturned lips of the 11 WD 02/ 057567
PCT/ US02/ 01213
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fl anges 14f so that the retainer can be hung fromthe installed brackets
and [ ock nenbers with the |ock nenbers in the rel ease positions (see Figs.
1 and 2) waor/bigse7sane manner as the enbodi nent of Figs. 1BCT/@S@A12¥8 wr ench
T (see Fig. 2) can be applied to either of the facets 162sf and 162gf in
order to rotate the | ock nenber 122 5 between the unl ocked and | ocked
positions. The front surfaces of the |ocking portion 166 of the |ocking cam

portion 160 engage upper and | ower portgoagvQf the base surface of the
undercut groove at engagenent regions 184 (see Fig. 31). Protuberances in

the formof small ribs 186 arebgovi ded on the | ocking portions 166. In
the i nstal | ed!-cévneiltand supnasts therptor compriging| ast i cal | y conpressed and provide

prel oads for maintaini the..lL.gcki ng cam portion in firm engagenent within

the recesses 14r. %2%@%&‘6%%&%‘6‘%&%?)‘5502/01_213 CLAIMB 1. A rail and

supports therefor conprisi ngan@f[ﬂe@d@@%b_@@féﬁhi'foﬁ@%éﬂ%%l@ﬂ'@xsh e :}r&k@dercut
n

groove of a uniformgenerally "C' shape in cross secti on extendl ng
axi al |y als%ongsechen exi¢ndingardaldy glbong theiral), of supports attached to the rail in

spaced-apart relation, each s ort. including a bracket nmenber having a
supported surface adapted toﬁgﬁ%&ﬂ@ l%ogiupﬂﬁiﬁt@cg‘?ﬁamh%wﬂt1HéP?°§F1’raPF§

mount ed and hawkiBg, &ck YRR ihAddRer face spaced apart 10 fromthe supported
surface, a |ock 1me’nbgr receilveg o% t he supporting surface of the bracket

nmenber, the | ock menber havi mbraakdtmednhbeg having peupporred sadaieidpicn ¢ Bzage
undercut groove, the |ocking camportion having a size and shape such that
,véh&qh%p

it can ent eraftﬁl?tlﬁﬁﬂé &b mgHed andihaving aggyppertise redacespagadapatt
position jgl aﬁélﬁq}ﬁ]%phﬁ@eé&r#@gercut groove and such that it frictionally

engages walls o ercut groove in a |ocked rotational position
relative to the undercut gropiekaitthticdesceli¥d bRt appbi@gisdithce of the
bracket member, the lock member having a locking cam portion received in the
undercut groove, the locking cam portion having a size and shape such that it can
enter the undercut groove when it is in an unlocked rotational position relative to the
15 undercut groove and such that it frictionally engages walls of the undercut groove in a
locked rotational position relative to the undercut groove and thereby retains the rail
against displacement relative to the structure,
and a fastener joining the lock member to the bracket member

against displacement of the lock member relative to the bracket member and for

20  rotation of the lock member relative to the bracket member.

2. The rail and supports therefor according to claim 1, wherein the lock member

of each support includes a mounting base portion engaging the supporting surface

of the bracket member.

3. The rail and supports therefor according to claim 2, wherein the lock member
25 of each support includes a shank portion located between the cam portion and the

mounting base portion.

4. The rail and supports therefor according to claim 1, wherein the lock member

of each support has a tool-receiving formation on a portion thereof externally of

13



agai nst displacenent relative to the structure, and a fastener joining the
| ock menber to the bracket nenber against displacenent of the | ock nenber
rel ati ve wo 02/55543r acket menber and for 20 rotation of thePCDUR2ZMERIBEr _
relative to the bracket nmenmber. 2. The rail and supports therefor according
to claiml, wherein the [ock menber of each support includes a nounting
base portion engagindgrdubgroovspeipiéd i@ restiveAs®ol R ukd® ﬁaéiﬁ%ﬁfotéfﬁg}ﬁé loc: The
rail and supports therefor according to claim2, wherein the Io nmenber
25 of each suppstembencl udes a shank portion |ocated between the cam portion
and the nounting base portion. 4. The rail and supports thereror accordi ng
to claim1l, ereip the | gck ne r ~of each support has a toaql-recejving
f or mati on onV\g port10 ﬁtaﬁgrsg}gﬁorggﬁgﬁ%pﬁzcspnﬁpg %QL‘QEW)%O‘??%SI?%%%S}‘”{( portion
PCT/ US02/ 01213 bhheUBélehembeSs0RLE siiRRlag AU QoIBGR N fGmtaB6h a&éift%&%e to
facilitate rotating the lock nenber.” 5. The rail and supportstherefor
accor di ng 5t o cl s§og1v8,a tabkioeuse tolfeciitataotating ttheolock efenttiee | ock nmenber of each
support has a tool-receiving formation adapted to 5 receive a tool hforfuse
to facilitate rotat, ng..t he | ock nber. 6. .The rail and supports therefor
according to &l ai l}ﬁgw?gﬁé}lppoﬁﬁgﬁ?r F 2¢cording i gaing ‘&r‘i‘?]é‘?r%‘ﬁﬁ? ?Oi';??é’r"il%er al
surface of the kaakiBRELpeiML SRS Yt ANAPERALLPLR e RRORAS DY cPhe
wrench. 7. The rail 1and sg%ﬁp}%lrts therg’%or accorgjl ng to %ﬁal&% gﬂ) v%%’?beel_rl t he
tool -receiving edgrgedbyatwench.s a peripheral surface of the shank porti.on
havi ng facets adapted to be engaged by a wench. 8. The rallfanﬂ supp?rhs
therefor accarding.to claim1l, wherein the undercut roove, of the rail. has
spaced apart 0ival I gl‘kreortaﬁ,laﬁg S E?Pé@s‘f]é?e’{oﬁé‘fcof‘gﬁ%“b%lélﬁl ot Tlaﬁbé tookrEecriyilg ng:
cam portign of ; i tions
1% EigatiBh ks Q?éﬁ‘lﬁf e{?{sgﬁ%‘é%f HROEE pbrRch 96 .fgc%t%haﬁg?%g [2‘2%@

(] i
he wa

that frictionally engage ormng the recesses~in e
engaged by a wrench.
8. The rail and supports therefor according to claim 1, wherein the undercut

groove of the rail has spaced apart walls forming recesses that face each other and
the locking cam portion of the lock member of each support includes locking
15 portions that frictionally engage the walls forming the recesses in the locked

position of the lock member.

9. Therail and supports therefor according to claim 8, wherein the locking cam
portion of the lock member of each support further includes a tapered lead-in
portion adjacent each of the locking portions, the lead-in portions guiding the

20 locking portions into engagement with the walls forming the recesses of the
undercut groove upon rotation of the lock member from the unlocked position to

the locked position.

10. The rail and supports therefor according to claim 3, wherein the undercut groove
of the rail has spaced apart has L-shaped flanges having inturned lip portions
25 forming recesses that face each other, the locking cam portion of the lock member
of each support includes locking portions that frictionally engage the recesses in

the locked position of the lock member, and the shank of the lock member

14



position of the lock nmenber. 9. The rail and supports therefor according to
claim8, wherein the |Iocking cam portion of the | ock nenber of each
support fwobhey7séncl udes a tapered |lead-in portion adj acear/usextizf the

| ocki ng portions, the lead-in portions guiding the 20 | ocking portions into
engagenent with the walls formng the recesses of the wundercut groove upon
rotation of the ihdedesnmsberel-foomidgRrtimdeckssh Rt @nfibhed sk ed:
position. 10. The rail and supports therefor according to claim 3, erein
t he undercut gr 66\ea thefock menher is ihdle lopkasdenditmntsegraents alohg ledifpenages

recesses that_ face_each other, the

having i d,li ' 25 forni :
ocki ng. cam por T BR PHEYRBRRHEBRRY Rt BEcHr retrpbbRess AP RIBIoTG Riong

portions that fhhtgide : i I i,tion of
Phe 1 ock momber " omsa ol AOIRIR TG ERRRRES ol fe Ml GTIGEHEES

PCT/ US02/ (1213 réaviiedde sppershd ldwiergrémresiformed detwandroat grrieeeof e ldkghgpar t
configured such that grheg the lock nenber is in the | ocked condition
segnents al ong PAEIRSSLFeIAckng eafR porionof ghe loglemembar st tepiyusianes qfhe
engage rear SUV%@&ﬁ&mQ%Phh% rtions of the inturned flanges and the
inturned |ip portions of t [ anges of the retainer are 5 received in
upper and | ower grooves formed between front surfaces of the | ocking
portions of tHe Thockil ayl appopotheiedor atordhg tb ebkmre Whereirdfont Kafc&Wwif aces of

the shoulder-formng part. 11. The rail and sugports t herefor according to
claim9, wherei FPFIROTENRS ofthe logking camortioneithe ek negmbaiengagskipner ardm

portion of, the | rher | ower .portions, of. a base
sur f ace 010 t he lljér}gég#cut gr°§§\%9%&%§§§gt§§eﬂﬁ9“r&gtﬁ g%vse 3% SHEqERImcpt T5Rong ﬁ’?cfaces
of the | ocking danfrmersiifacesdave 1pElahsbah pBERS Hab@brodiRrarRba@hi &8l | Y
conpressed and provide preloads for maintaining the |ocking cam portion in

firm engagenent clgstieally corpressedbanslnyovide prirfeads £o1 mainthiug fherlockingeaef or

according to clai s wherein the | ock menber is 15 unitary and of a
substantially r ?81:’83%1518&?1‘151 e&g?%weﬂ yvlt%m tﬁgrecesses

12. The rail and supports therefor according to claim 1, wherein the lock member is

15 unitary and of a substantially rigid solid material.

13. The rail and supports therefor according to claim 1, wherein the lock member and
bracket member of each support have interacting detents establishing the unlocked

and locked positions of the lock member.

14. The rail and supports therefor according to claim 1, wherein the fastener of each

20 support is adapted to fasten the bracket member to the structure.

15. The rail and supports therefor according to claim 14, wherein the fastener of each
support is received within the bracket member along its entire extent between the

supported surface and the supporting surface.

16. The rail and supports therefor according to claim 1, wherein the bracket member
25 of each support includes a recessed socket in the supporting surface and the lock

member includes a base portion received in nested relation in the socket.

15



13. The rail and supports therefor according to claim1l, wherein the |ock
menber and bracket nmenber of each support have interacting detents

est abl i siwa@2/031867unl ocked and | ocked positions of the | or&T/wsednae13 14. The
rail and supports therefor according to claim1l, wherein the fastener of
each 20 support is adapted to fasten the bracket nmenber to the structure.

15. The rail thdhswgipaid suppbes Bkforaee6dficns clddmaloaivitrbth thiS&ied sbb&t
fastener of each support i1s received within the bracket nmenber along its

entire extent befthednackebmenbpihand thelbasgmbsiton cfitbe toek nsmro heveaigtesantigce.

16. The rail an uppo t.heref or accordi to cl ai , .Whereipn the
bracket nenber %ﬁ%n{(%fe Séé@ﬁu% y{ocﬁﬁﬁﬂﬁgg@g Hoé&%‘% g%jda? degkdnemper; he
supporting surface and the | ock nmenber includes a base portion received in

nest ed rel ati 18) The rdiihgnEapk6its th%ﬁf&@c@c?iﬁﬂ%%@ AN ﬁﬁ@%&i@hég%regglg?‘r ai |

and supports therefor according to claimI6, wherein the recesse et
of the bracket rémardedmtiminemzada cover dfarpobfmeritembiedkl neesibet oapertion of

reeracte el it L an ek ot e pl L,
wherein the railipoddfd dd 4 FSrBLREF the PetineChht ff[%?ﬂ@ﬁl‘d’fh@%l%ﬂ isanoqgéﬁgrg&) F%ge

polynmeric material received on a portion o e retainer Tocat

away fromthe waidcovand wherein the undercut groove is |ocated on a
portion of the retainer that faces toward the wall and is not covered by
t he cover. 16
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