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5 SELF-ADJUSTING SUPPORT SYSTEM

v/

BACKGROUND OF THE INVENTION
10 Field of the Invention

The present invention relates generally to an item-
supporting structure that can be used to support
shelving or other elements for carrying or supporting

15 any desired item. More particularly, the present
invention relates to a support assembly for use in, for
example, a knock-down shelving system, to adjustably
support shelves.

20 The support assembly of the present invention can be
ideally incorporated into a knock-down shelving system
that includes a plurality of support posts for
supporting one or more shelves at corner support
assemblies thereof. The shelving system will include a

25 snap-on wedge member with detent means for adjustably

locating the wedge member at predetermined heights on



-2- t he support post. In accordance with the present

I nvention, each corner support assenbly features a collar, which is
structurally associated with the shel f, and a | ocki ng nechanism or
flipper, rotatably 5 supported by the collar and actuabl e between a

| ocki ng posi tion and an unl ocking position. In the unlocking
position, the corner support assenblies all egw-the shelf to transl ate
relative to the. support posts. Wen the flippers are |ocked, the

collars are secured to each 10 respecti ve wedge nenber and post by a
wedgi ng action. the stppoatiposol the atcppéantausipervhespeasgnbei ght
adj ust nent of the f t ge (o] Oy W t hout
conpr om si ng thel? ﬁé %§ﬁ|%§8%a%§§? %¥£85r£ %% f?vF%at%gé e 15
Description of téelParprwiaich is strmwmhlgywsﬁmaha@u‘mgtladi:h%tabl e

hei ght shel ves aé&qelf af&: &aié@ﬁl 5&9@&&9&@% typer slishyt NOrSyst LBy ar e
known, 20 and each has _utili I N, many pllcatlons For exanpl e, a

knockdown sh%lV|%@PE?%?%@19Yt%h%d$%%%%ﬁl%n actyablgt %ﬁ%?%%san£905%n%sed

in food service. posﬂ@iy@ﬁraﬁa,an unl&@]ﬂi@c_f}cp@éltb@ﬁpl tah, tla@duﬁlmkﬁmgflel ds
for storage of n%% desired itens
e

adj ust abl e, knocRIHn* I9?%9c8§§?5n§u990r?sa%?%ﬁ?%ggﬂ ?%1 .Sggﬁa?%ﬁ}g No.
3,424,111 (Masl ovp anainslate Noeldt 528, 6508t id/bshpmdrt bosts ar eWlassi gned t o

the assi Sodtl %?%PE SHPI f&%ké%"e%é 0@011%@ aéjié‘séé&fxfeéoto é&%‘x"i ng

system di scl ose ese paten as achieve conmer Ci
success unde? as%¢§?@@£%v¢r@ﬁ@ﬂ%rmember %%PEPP%FEEKA@SHE@FlnghﬁgtB%@lV|ng

systemuses a op epwi@hléy %ecfiiﬁﬁéfcﬁhu§%?é’9rﬁit§0§é ma@ygﬂ@d with a
|

series of equall aced, anpul ar es, on out er C
basi ¢ shel ving s ReYht OF nhadEn? % Wlthou%uﬁ%%r?eﬁgsﬁgr %P%ﬁipo??done
or nore fornEd-w&ISD withobel yesproni imacthes hbbdd Newaning capacity of

frusto-conical Iy shelving system.
15

Description of the Prior Art

Shelving systems having adjustable height shelves and
so-called "knock-down" type shelving systems are known,

20 and each has utility in many applications. For
example, a knockdown shelving system with adjustable
height shelves may be used in food service, industrial,
commercial, hospital, and similar fields for storage of
any desired items.

25 .
One type of known adjustable, knockdown shelving system
is disclosed in U.S. Patents No. 3,424,111 (Maslow) and
No. 3,523,508 (Maslow), which are assigned to the
assignee of the subject invention. The adjustable

30 shelving system disclosed in these patents has achieved
great commercial success under assignee’s trademark
SUPER ERECTA SHELF. This shelving system uses a
plurality of cylindrical support posts provided with a
series of equally spaced, annular grooves on its outer

35 surface. A basic shelving system might include four

' support posts to support one or more formed-wire

shelves, with each shelf having a frusto-conically-



- 3- ' shaped col |l ar at each corner for receiving a support post .
A two-pi ece interlocking sleeve fits around the support post. The

sl eeve features arib onits interior surface for engagi ng one of the
grooves on the 5 support post and has a frusto-conically-shaped outer
surface, which is widest at the bottom designed to conpl enent the
shape of the shelf collars. The support - 3posts fitted with sleeves are
received in the collars of each shelf to assenble the shel ving system
Wien 10 assenbl ed, the weight of the shelf creates a radially-

i nwardly directeksliaped delleenat heacloldarserntbr recslebwpsa Sipsoftor ce

brings the sleeves into a lockjin : Lon. w4 ts ﬂggi tes
a wedging force post bet)%ete“r'lot Jég%%ljf%t}%ﬂaoﬁé(}usl{]%\ég\/]éé;?\;gj?ﬂoé UL eq{}ﬁeg
SUPER ERECTA SHELFupghettvipestystBre ebegvovigatures \eeryils@tessf ul in

provi ding an easy {Q.ARSE Bl Erace £ NNy SR 9 tihe &llddl the

| oad- beari ng capaclity, adjusting the ves can sonetinmes require 20
the use of a hanmmBPRATHIPRSE t3RF RS B bR sorically wHhared AYEHS from

the sl eeves. The geifde Ofwhien is widedd andian)bdts®, ddpiiat ddereon,

especially over i me, can build up_the dgi ng farce betyween the shelf
collars and the s?%%t%’n‘?%ttﬂée "?ﬁevﬁﬁgr%’%@ﬁpﬁ '?ﬁf%antf(%rﬁﬁﬁp‘?ﬁt
force is needed tmosgtes sEittted with sdieddved faxd tdmeistexbvigs.the collaks |

shel ving system w Y, | US V. ' QL OVl I N Pat ent
No. 5, 415, 302. T\rllglfshes %fvsll%éélggié’ %%/%@r%%zcell‘sé h%r%\%le‘fl -aé et srﬁ't oq})}e%nm t
easy instal |} i orpssemblgdll, adjeisteeht ?f thhe sHe Mecxgatrmuita rafdialili t he

di sassenbly of thgnpdtdle ShedidW ASEELBHwddie s Mllars d0ls. This
shel ving system known under the_trademar KSLOT SHELF, Jis also

K QN
assigned to the SSEHRD of TR EFrce HHngs e ehgSEs IHe ONISSKFRSHELF
shel ving system relatsisn S#ifIoriheagsdsts it eyedtes Pplugddiry fdred ongat ed

slots at regular yertigal, JDtEIVAlS, Tl TEREIYINg the

15 .
While the SUPER ERECTA SHELF shelving system has proven
very successful in providing an easy to assemble
shelving system with a substantial load-bearing
capacity, adjusting the shelves can sometimes require

20 the use of a hammer or other tool to disengage the
shelf collars from the sleeves. The weight of the
shelf and any items supported thereon, especially over
time, can build up the wedging force between the shelf
collars and the sleeves to the point where a

25 significant amount of force is needed to raise the
shelf off of the sleeves.

A shelving system with easy to adjust shelves is
provided in U.S. Patent No. 5,415,302. This shelving
30 system uses hanger brackets to permit easy installation
and adjustment of the shelves without requiring the
disassembly of the entire shelving system or the use of
tools. This shelving system, known under the trademark
QWIKSLOT SHELF, is also assigned to the assignee of the
35 subject invention. The QWIKSLOT SHELF shelving system
uses support posts formed with a plurality of elongated
slots at regular vertical intervals for receiving the



4 .

shelf. 5

hanger brackets. The slotted support post can al so have
annul ar grooves as di scussed above in the SUPER ERECTA SHELF shel vi
system A notch in each hanger bracket receives a truncated corner

Th

e hanger brackets used in the QN KSLOT SHELF shel vin

ng
of a

g

system al | ow for easy adjustment of the shel ves. A potential drawback
I n sone applications, however, is that g4shel ves secured by neans of

hanger 10 brackets do not provide the heavy-duty | oad bearing

of other shelving systens, such as the SUPER ERECTA SHELF shel vi ng

Sﬁahéeﬁnbfa@ketype DﬁesgboeseausupperulpgsSyeaanalsold 15
and mar keted under the t

an S S n t he
assi gnee of theh§ﬁ%1%5?u§ﬂ§e%¥?8ﬁes as d%%% %?%é %b nocﬁ ghg 8oz EeIV|n
syst em t hat useERECTA SHEBAgshalvingpeysteost sA &n%ﬂha1§y§@@h1h§n9ﬁ§

ana ReTEeb7EEBRTE8 2 ePielrpy CRondr O het® 70, 2 co

system

subj ect
5,271, 337,
assenbly f

(o}

securing each corner of a shelf to the triangular

t he

capacity

g

rner

supporttpgst LR@%ﬁdﬁ§ﬂ§?¥egggcﬁgﬁbeﬁseé £Ar oBe QWEKBBDTZEHELFtructu;aIIy
associ ated w shelf and a e[, snap-fits
the support posBh eiﬁanghsystem Egg?ﬂrEaﬁde§8¥n3$355g@EnEEngr%\% sl eeve

around t he
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force.

T

shappest pAspotdheibsdr dedwbhekvenf sowmeagaphicathens,

gVEREF, "TIPEhap dnRy0RY" kaChiEaShE! [isbita0s ByueHabgex
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F%‘ﬁ? §Egpeft oQHéESshgmelﬁé syBduhar shehvas tnel sdeEa

formed fromtwo end beans connected to two

ra
ERRCEAnFHELEc8Re ¥} "BeSYAEEMt ed bet ween the end beans,

Still another type of successful shelving system, sold
and marketed under the trademark METROMAX and also
assigned to the assignee of the subject invention,
features a "knock-down" shelving system that uses
triangular support posts. Such a system is the subject
of U.S. Patents No. 4,811,670, No. 4,964,350, No.
5,271,337, and No. 5,279,231.

In U.S. Patent No. 4,811,670, a corner assembly for
securing each corner of a shelf to the triangular
support post includes a wedge member, a corner bracket
structurally associated with the shelf and a collar.
The wedge member snap-fits on the support post, and the
collar and corner bracket form a sleeve around the
support post. The formed sleeve fits against the
support post and wedge member and supports the shelf by

a wedging force.

The shelving systems in U.S. Patents No. 4,964,350, No.
5,271,337, and No. 5,279,231, feature modular shelves
in combination with the triangular support posts. The
modular shelves include a rectangular shelf frame
formed from two end beams connected to two side beams.

A center beam may be inserted between the end beams,



-5 . parallel to the side beans, to increase the |oad- beari ng

capacity of the system A plurality of plastic shel f mats are adapted
to be snap-fit onto the shelf frame. The shelf frame is secured to the
support post 5 by corner assenblies conprised of a corner portion of

the end beam a wedge nenber and a separate collar. A sl eeve forned by
the corner portion and the collar is sSeated on the support post and
wedge nenber and secured by a wedging action. Two | ock cylinders |ock
the 10 . collar to the corner portion to secure the sleeve. Wil e the

design of the npduhaneshebl tReowidesbeBmE, to adveskhagesheadpasting the

shel f can, on oCcasi on se of ,a ha r to

di sengage t he 1§earF89nﬁﬁp§Fé§§e°Fr5ﬁltﬁXSRSEQenggﬁ%uraﬁE@§ ﬁg ghagglc
reasons di scussetealiomatienacenadapited wit bet bpaSUBER onto ERECIReSEHELF
success 20’ of EFRESapo T EE BLEr g A Seelrel! Lol bhenatrBoRTTEo6e
for an i nprévedbyuppsreragssenbyies wRMEKicRE ShePvFRFNeTr POXFiPBnClay be

easily asse”blegh%ngnhh%eﬁﬁe|$e§e%%§'Hémber aﬁ@lﬁsbééakﬁtéltbaﬂa&t hai ghts
wi t hout the nee toolS, and in which the sh vesl?re secured

in a static 25 SkERNEr fPé"“ﬁﬂo%’déh& FoXBeEaPRF A c 3RSty §Qi &% or
heavy- dUtYfUSG seated on tﬁe support poSUYMsARYwedgéHmemeENaNANsecs@ed For
pur poses of explanatio t he _present inhvention wl. 1degeribed with
reference to a HéFV|ﬁ§ 9498 Rt Len- EgmeggF% 'Y11 deﬁ?oégést agbect this
i nvention onel at esllar tio thesgopoetr @9@@#@@yt@aﬁ&ﬁpéeoﬁhﬁséleﬁvﬁany types

gf ] 3ugpﬁrt systens. The support system can support 35 shel ves, as
escribed below in greater detail, and ot her enents for carrylng a
wi de variety of Whidgsthe design ofa ﬁﬁ@emopﬁéa§Uﬁ€GﬁF Hrovamegafatppor t

advantages, adjusting the shelf can, on occasion,
require use of a hammer or other tool to disengage the

15 formed sleeve from the wedge member for the same
reasons discussed above in connection with the SUPER
ERECTA SHELF shelving system.

Despite the significant utility and commercial success
20 of the above-described shelving systems, a need exists
for an improved support assembly in which the shelving
system may be easily assembled and the shelves easily
adjusted tc different heights without the need for any
tools, and in which the shelves are secured in a static
25 manner to provide a load carrying capacity suitable for

heavy-duty use.

SUMMARY OF THE INVENTION

30 For purposes of explanation, the present invention will
be described with reference to a shelving system.
However, in its broadest aspect, this invention relates
to a support assembly capable of use in many types of
support systems. The support system can support

35 shelves, as described below in greater detail, and
other elements for carrying a wide variety of items.

For example, the support system can support



-6- - conbi nati ons of shelving, drawers, work surfaces, racks,

bi ns, "hooks and the |ike. Accordingly, it is a principal object of
the present 5 i nvention to provide a shelf support assenbly for use
in"an easy to assenble and easy to adjust heavy-duty shel vi ng system
Anot her object of the present invention is to provide a 10 shel f support
assenbly that can be quickly and easily . g .adjusted. It is another
obj ect of the present invention to provi de a shelf support assenbly
that is statically 15 secured to the shelving systemto provide

substanti al cohgaaala&@hbn@fcanaqkrtmg, drawerSt i WbrRnsuhéncebject of the

I nvention is to pr hel f _s oL t. assenbly that is readily
adaptable to 20ra§§§vo§§nﬁypggogﬁ ?HSpEBE B Anot her obj ect of
the invention is to provide a shelf support assenbly with a

self-aligning f atur 15%1§§ S¢ is %rggélﬁglagg g§tg@ Egea§§ggghg t he

shel ving syste aCcdPdan one of the invention, a
system for §upp0mwﬁngl@nn§@b@¢06ﬁd§ suppeit EB@POf aséSWBFVséQrauﬁEdge

assenmbly having ;g %%P%%% E@C%s%@%ble andeakgbke aajuBe heppgrtuggsts,
wi th the wedge asse having a canm ng surface, and a collar secured

to the nensée W&n@é5§ﬁ§§8¥ted The collar has a first surface for
abutting the camm ng surface and a second surface for press-fitting

agai nst the med%ﬁg%%f oct 32 &gﬁnﬁr %%%leiwﬁkﬁﬁgnCQ% s BEBV&@%daQn a

| ocki ng ratably eéd to the co
10 shelf support assembly that can be quickly and ea511y

adjusted.

It is another object of the present invention to
provide a shelf support assembly that is statically
15 secured to the shelving system to provide substantial

load-bearing capacity.

Still another object of the invention is to provide a
shelf support assembly that is readily adaptable to
20 various types of support posts.

Another object of the invention is to provide a shelf
support assembly with a self-aligning feature to make
it easier and faster to assemble the shelving system.
25
In accordance with one aspect of the invention, a
system for supporting a member on a support post
comprises a wedge assembly having a tapered face and
mountable on the support posts, with the wedge assembly
30 having a camming surface, and a collar secured to the
member to be supported. The collar has a first surface
for abutting the camming surface and a second surface
for press-fitting against the wedge assembly.

35 The second surface can be provided on a locking

mechanism rotatably mounted to the collar. A pin on



-7- the collar can be provided for rotatably receiving the

| ocki ng nmechani sm I n accordance with anot her aspect of the
invention, a 5 support system conprises a support post, a wedge

assenbly, having a tapered portion, nounted on the support post, and
support neans for adjustably supporting a nenber to the support post.
Al so provi ded Is aligning neans for al hgni ng the wedge nenber and the
10 support neans. The support neans can include a | ocking

mechani sm having a first position for press-fitting against the

wedge assenbly avieacsktandcaposhbéipnotbdedefensrogatilslySreperssngi theng.

I n accordance w ti ther _aspect of the I nvention, a systemfor
supporting a nen%%?E%B#p?ggggn S support post, a wedge assenbly with a
tapered face and 20 nounted to the support post, with the wedge assenbly

having a | ongi t ugh nalcaxisngad, S 6 adiib e S AERLE: 8PRe invefibLbA! gecured

to the nenber to be supported surface on the collar and the
canmi ng surface BAPPAEL SYSt%ﬁd@%m%ﬁk%ﬂ%l? WRPSHYBRRBF e 2 OVELFR t he wedge
assenbly 25  abgutehbdy| ORgiingi Hat apei-&d byo@tmmﬂ rﬁ@uﬁ@éaoanftw t he

collar. The collar_also |ncludesda second surf f RS g{ess fitting
agai nst the wedg®YBRIERPYSE, anc SYpRo E%c%%%niu Pacd %%ﬁ #2-%rovi ded on a
| ocki ng 30 nechatmppmtmmlgltednembehetcottharsupﬁdmtImskt ng Aesbaprewided can

be actuabl e betmfgnaﬁlé%%ﬁé_ﬂg@ﬁgiﬂgrdgfyé|t| 55k Ghe wedd€ gn@ﬁ and

supporting the nenber secon n not co re55|ng t e wedge
assenbly. 185 syUpPEeoPeRMBe with yet another aspect of the invention,
a system for supporting a nmenber on a support post

The support means can include a locking mechanism

having a first position for press-fitting against the

wedge assembly and a second position for releasing the
15 press-fitting.

In accordance with still another aspect of the
invention, a system for supporting a member comprises a
support post, a wedge assembly with a tapered face and

20 mounted to the support post, with the wedge assembly
having a longitudinal axis and a camming surface, and a
collar secured to the member to be supported. A first
surface on the collar and the camming surface on the
wedge assembly are engagable to turn the wedge assembly

25 about its longitudinal axis by a camming action from

the collar. The collar also includes a second surface
for press-fitting against the wedge assembly.

The second surface can be provided on a locking

30 mechanism mounted to the collar. The locking mechanism
can be actuable between a first position compressing
the wedge assembly and supporting the member and a
second position not compressing the wedge assembly.

35 In accordance with yet another aspect of the invention,
a system for supporting a member on a support post
comprises a wedge assembly, having a tapered portion,



conprtses a wedge assenbly, having a tapered portion,

- 8- nounted on the support post, and support neans, secured to
t he nenber, for adjustably supporting the nmenber to t he support post.
In addition, al i gning nmeans aligns t he wedge assenbly on the support
post. 5 These and ot her objects, aspects, features and

advant ages of the present invention will hegooe apparent fromthe
foll owi ng detail ed description of the preferred enbodi nents taken in
conjunction with the 10 acconpanyi-ng draw ngs. BRI EF

DESCRI PTI ON OF TrbuhBAV &S he suppdtrgupest, i snd pappoat measpecseserad ew

of a shelving 15 sten1|n accordance with a first, enbodi nent .of the
present i nventi on Q eHe m??@Ur o2 %u%F?E§&|%Hp%@§%tQ%tT ? %?%ﬁ?%ft%ne
cor ner of ttiee steppeony BYst em Im addor tomcealv yhindenéanstaPigns

enbodi ment shown.ji o Fi eaés?mb%e he?ggrghﬁébfé Hartial perspective

vi ew of anot her cor ner ving systemin accordance with the
first embodi®rent shown in Figure 1; 25 Figure 3 is a perspective view

of a collar In Thes@camm@rwﬁfeém fééﬁéc@ﬂboﬂéé@ﬂfe@faﬁ@e present

I nventi on; gure %g %? er ectlve vi ew, of {i $£

accor dance mnth IERTE39ES b o é&?ﬁ ZEnt RS Wi %@Wﬁlon
apparent from the following detailed description of the
preferred embodiments taken in conjunction with the

10 accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partial perspective view of a shelving
15 system in accordance with a first embodiment of the

present invention;

Figure 2A is a partial perspective view of one corner
of the shelving system in accordance with the first
20 embodiment shown in Figure 1;

Figure 2B is a partial perspective view of another
corner of the shelving system in accordance with the
first embodiment shown in Figure 1;

25
Figure 3 is a perspective view of a collar in
accordance with the first embodiment of the present

invention;

30 Figure 4 is a perspective view of a flipper in
accordance with the first embodiment of the present

invention;

Figure 5 is a perspective view of a wedge member in
35 accordance with the first embodiment of the present

invention;



ngure,S IS a perspective view of a wedge nmenber in 35 accordance with

the first enbodi nent of the present i nventi on;

- 9- Figure 6A is a partial front elevational view of a support
post in accordance with the first enbodi nent of t he present invention;
5 Figure 6B is a partial side elevational view of the support post
shown in Figure 6A in accordance with the. ¢ . first enbodi nent of the
present invention; Figure 6Cis a top plan view of the support post
shown 10 in Figure 6A in accordance with the first enbodi nent of t he

pr esenltI inventi oftigure 6a fd wr@ﬂ%ﬁap Brdiad tdladvad idh 6l aviadw foallaSVi ew,
partially in cross-section, of the suppart .post..and corner.
Pesenbly i n accNBRRE WATE (b TGARIAoHIhCHE SIHET SHORimehs of

i nvention; thérippresemB irsventpiaorti al top plan view of the support
post and corner assenbly in accordance with the first 20 enbodi nent of
the present invention; Fi gures 8A and 8B are perspective views of a

left-hand 5 JHGULE 6B det ot Al ad Hidee Ivaddmna lnveimy & thes

Figure 9 is a padigpdrPUshedidih W fure BOPRG taccorddiRed WAt wagge
menber in accor%gnce Wi enbodi nent of the present

th a second
i nventi on; 1%%&“3"1‘%‘@%"% A FRE YT IR IR shel ving 30

systemin accordance with the second enbodi nent of the
Figure 6C is a top plan view of the support post shown
10 in Figure 6A in accordance with the first embodiment of

the present invention;

Figure 7A is a partial side elevational view, partially
in cross-section, of the support post and corner
15 assembly in accordance with the first embodiment of the

present invention;

Figure 7B is a partial top plan view of the support
post and corner assembly in accordance with the first
20 embodiment of the present invention;

Figures 8A and 8B are perspective views of a left-hand
shield in accordance with the present invention;

25 Figure 9 is a partial perspective view of a support
post and wedge member in accordance with a second
embodiment of the present invention;

Figure 10 is a top view of a corner of a shelving
30 system in accordance with the second embodiment of the
present invention;

Figure 11 is a perspective view of a flipper in
accordance with the second embodiment of the present
35 invention;



present invention; Figure 11 is a perspective view of a flipper in
accordance with the second enbodi nent of the present 35 i nventi on;

--.10 - Figure 12A is a partial perspective view of a support

post and wedge nmenber in accordance with a first nodi fication of the
second enbodi nent of the present invention; 5 Figure 12B is a
partial perspective view of a support - 1post and wedge nenber in
accordance with a second nodi fication of the second enbodi nent of the
pr esent i nvention; 10 Figure 13Ais a top view of a corner of a
shel vi ng SYSlgrifd 11 28C GEY Gamea twdlh deiespeatiifvieedriesvb@di ree rstupsdoon

in Figure 12A; 1 Fgure 13B i.s a .top view of a_caqrner Lof shel vi ng
systemin accoré’gr?ge a\ﬂ% %’et 3 r%egiqelre&nerﬁ)cocé)lr arrl)tcesﬁv&mmh @ ﬁﬁsﬁt Fi gure 12B;
Figure 14A is anperidiesttion vfewhsf seddridpebadiniit ofcddredamssanitt h t he

nodi fi ed embodi Rt ghown in Figure 12A; Figure 14Bis a
perspective view of a fli'pper in accordance with the nodified
enbodi ment $hown in Figure 25 12B; Figure 15 is a parti al

perspective vi ewiQure IWEAd a partiQS! pribprcMEdEe VIRRDE i) sAAggidance
with a third %nbodd meny of the Ipr.esent i nvention; ,30
post and wedge member in accordance with a second
modification of the second embodiment of the present
invention;
10
Figure 13A is a top view of a corner of a shelving
system in accordance with the modified embodiment shown

in Figure 12A;

15 Figure 13B is a top view of a corner of a shelving
system in accordance with the modified embodiment shown

in Figure 12B;

Figure 14A is a perspective view of a flipper in
20 accordance with the modified embodiment shown in Figure
12A;

Figure 14B is a perspective view of a flipper in
accordance with the modified embodiment shown in Figure
25 12B;

Figure 15 is a partial perspective view of a support
post and a wedge member in accordance with a third
embodiment of the present invention;

30
Figure 16 is a top view of a corner of a shelving
system in accordance with the third embodiment of the

present invention;

35 Figure 17 is a perspective view of a flipper in
accordance with the third embodiment of the present

invention;



Fi‘gur e.16 is a top view of a corner of a shelving systemin accordance

with the third enbodi nent of the present invention; 35 Figure 17
is a perspective view of a flipper in accordance with the third

enbodi ment of the present i nvention; Figure 18 is a
partial perspective view of a support post and wedge nenber in
accordance with a nodification of the gthi+d enbodi nent of the present
i nvention; 5 Figure 19 is a perspective view of a flipper in
accordance with the nodified third enbodi nent of the pr esent

i nvention; Figihngsurlee Asis payaidl a;bemesq:lei:sté veiew enf 4 supparged 10

SUPPOrt oSt and. JEdgg AIBRLe e ASEOrANCE I ddh e wien (2L 1A e

of the present |nvent|on Vvl ew of a corner
portion of a of sthee vﬁhlgr@y@ﬂ@dimﬁfa%c@ﬁ oﬁm@mawm hen e ien 15

enbodi nent of the present invention; Figure 22 is a perspective view
of a flipper_in accor dance mnth t he fourthd%gbod' nt of, K the present
invention; 0 Floygut® B3 3 PErReftErevatsy Ji e RESE HE suppor t

assenbly in aCC(Hcﬁiaijé hwitte tinsidiodlf e ochimbtembodimdroovof nche gur e
12B; 25 Fi gure riscpectl ve view of a collar in accor dance

24 e
mnth a fifth emﬁﬁﬁ?ﬁﬁﬁ §%$ % present i nventi on;

Figure 20 is a partial perspective view of a flanged
10 support post and wedge member in accordance with a

fourth embodiment of the present invention;

Figure 21 is a top view of a corner portion cof a
shelving system in accordance with the fourth
15 embodiment of the present invention;

Figure 22 is a perspective view of a flipper in
accordance with the fourth embodiment of the present
invention;

20
Figure 23 is a side elevational view of the support
assembly in accordance with the modified embodiment
shown in Figure 12B;

25 Figure 24 is a perspective view of a collar in
accordance with a fifth embodiment of the present
invention;

Figure 25 is a perspective view of a flipper in
30 accordance with the fifth embodiment of the present

invention;

Figure 26, is a bottom plan view of the flipper shown
in Figure 25;

35
Figure 27 is a rear elevational view of the flipper

shown in Figure 25;



Figure 25 is a perspective view of a flipper in 30 accordance wth the
fifth enbodi mnent of the present I nventi on; Figure 26, is a
bottom pl an view of the flipper shown in Figure 25; 35 Fi gure 27
is a rear elevational view of the flipper shown in Figure 25;

- 12 - Figure 28 is a cross-sectional view of the flipper t aken
long lines I-1 in Figure 27; Figure 120 Js a cross-sectional view of
the flipper, 5 taken along lines Il-I1 in Figure 27; Figure 30 is a
perspective view of a wedge in accordance with the fifth enbodi nent of
the invention; Fifure RQULE BlciSsH-Sedlei el ati@nadf vileay, £ phspéy | n
Cross- sect | Ny OL L he, nedge §€omn LN Fﬁgqa;_30; Figure 32 is a
per spective vi ew IR hEPREphtPES absertt 19U € 4 faccordance with the fifth
enbodi mrent as viewed from15 above a wire shelf franme; and Fi gure

33 is a perspectiyv | of .t he 0 ﬁﬁgpl- [ C {éﬁgge W th
the fifth enbodigr‘r% y%?\%/i%a%ve% ?,is%l%? ééc"_a%e pw‘%llf'ueew V\CA)fI’ e&éﬁejﬁ) ane. 20
Figure 34 isSa perkprecriorgvinesflh EblimrFigire 27 accordance with a sixth
enbodi mrent of the present i nventi on; '

Figure 30 is a perspective view of a wedge in
accordance with the fifth embodiment of the invention;

10 Figure 31 is a side elevational view, partly in cross-

section, of the wedge shown in Figure 30;

Figure 32 is a perspective view of the support assembly
in accordance with the fifth embodiment as viewed from

15 above a wire shelf frame; and

Figure 33 is a perspective view of the support assembly
in accordance with the fifth embodiment as viewed from
below the wire shelf frame.

20
Figure 34 is a perspective view of a collar in
accordance with a sixth embodiment of the present

invention;
25 Figure 35 is a to plan view of the collar in Figure 34;

Figure 36 is a partial perspective view of a shelving
system in accordance with the sixth embodiment of the
present invention;

30
Figure 37 is a perspective view of an alternative wedge
assembly in accordance with the sixth embodiment of the

present invention;

35 Figure 38 is a side elevational view of a wedge member
in accordance with the sixth embodiment of the present

invention;



25 Figure 35 is ato plan view of the collar in Figure 34; Fi gure

36 is a partial perspective view of a shel ving systemin accordance
with the sixth enbodi ment of the present invention; 30 Fi gure 37
IS a perspective view of an alternative wedge assenbly in accordance
with the sixth enbodi nent of the present invention; 35 Figure 38
is a side el evational view of a wedge nenbegrs - in accordance with the
si xt h enbodi nent of the present i nventi on;

- 13 - Figure 39 is a front elevational view of the wedge

menber in accordaxrg}ﬁretvi:{m idea sfizdrt &iﬂmtﬁmﬁabfviehe of therwesdns
i nventi on; ure 40 is to n the]§§ r
accor dance W th r?eﬁ“b Xtth EH50 an%%?o tq'tl tvhe Slxc &q&eﬁ@@f t}w

he presen i'nvention;
Figure 41 is a mmﬁqﬁnﬂlinwﬂmtiqnsectlon of a collar 10 and a sleeve in
accordance with the sixth enbodi nent of t he present invention;
Figure 42 is a top view in section, of a coIIar and a nDdlfled sl eeve

in accordande wiEIFYTR 49 xkh MR iEwW AE tthe M%tm?%ﬁrbn

Figure 43 is a ppiapabdrice wi W tHe tdixta0rdodissaitd|of the presdamor dance
w th the sixth enbodinment of the present I nvention with the wedge
assenbly out of Y " and

Figure 41 is a top plan view, in section, of a collar
10 and a sleeve in accordance with the sixth embodiment of

the present invention;

Figure 42 is a top view, in section, of a collar and a
modified sleeve in accordance with the sixth embodiment

15 of the present invention;

Figure 43 is a perspective view of the corner assembly
in accordance with the sixth embodiment of the present
invention with the wedge assembly out of alignment; and

20
Figure 44 is a perspective view of the corner assembly
in accordance with the sixth embodiment of the present
invention also with the wedge assembly out of
alignment.

25

DESCRIPTION OF THE PREFERRED EMBODIMENTS

For purposes of explanation only, and to illustrate in
part how the present invention may be adapted easily to
30 conventional shelving technology, the support assembly
of the present invention will be described below in use
with a knock-down shelving system. The shelving system
generally includes a plurality of support posts, e.g.,
four, arranged to support one or more shelves at corner
35 assemblies thereof. O0Of course, the support assembly of
the present invention can be used in various types of

support systems, e.g., cabinets, closets, etc., with a



20 Figure 44 is a perspective view of the corner assenbly I n

accordance with the sixth enbodi nent of the present I nvention al so

wi th the wedge assenbly out of al i gnment. 25 DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS For purposes of explanation only, and
toillustrate in part how the present invention nmay be adapted easily
to 30 conventional shelving technol ogy- the-support assenbly of the
present invention will be described below in use wi th a knock-down
shel vi ng system The shel ving system generally includes a plurality of

support posts, ehglving syarem deiamgyectlyo oneppxaimpdee therneofe shel ves at
corner 35 — assghld g3t hehRols ugggrtcglérs%%lw%aau%@%fseass_%nb'y of

the present invention cdn be vari ous pport systens,
e.g., cabinets, qgm5§@p§1qgt@1thwmpwyashelf embodlments and is not

- 14 - ShakiicRg $51ea l@@.‘t'hg ao'?slo)tn%&e o@xamhéltfh%&@offor that
Mor eover, the sggport assenb%% be used in uncﬁlon W th many

shel f embodPrenf@tasd i & FOF Fﬁﬁt?&pP8r5§9 th& a shel
or, for that b5 examnples odveor rhnerlowf ahy supportedssentdry. isl n t he

exanples gi ven % Eﬁ%&u&gﬁliug%%rc1%i%%?gu%h!§.t1rg Eh%g%t|88bl associ at ed

wth a wire shel I'c shelf mats.
However, the sugiesrgngss&sblbg éﬂtthd Mn@@e@ﬂasmu@nﬁh@ﬁflmabm Il be readily

adaptable to WB%%WQRQQY he! fsup orte%E%@hﬁRQI%f'@ﬁkuﬁkggenEUEnQ%htﬁbﬁlted

to, a wire shelt or a solid sheet _netal gure 1
i 1l ust r at edOone Wddinde aragdidiepdopiadje &0 anyUPFP?fI &egﬁe suppor t

assenbly in accekmbadgaenitish 1Tnhﬂud1ng peterioti Ndeitiedn ol nat kiixefl shel€, a
wire shelf frane Q |s e% ﬁdsggl%n el ongat ed support post 12 by a

corner support &£&s&nBCfifssh

Figure 1 illustrates one corner of a shelving system

15 utilizing the support assembly in accordance with the
present invention. In this figure, a wire shelf frame
10 is positioned on an elongated support post 12 by a
corner support assembly 14.

20 Generally speaking, the corner support assembly 14 is
comprised of a collar 16 and a locking mechanism, or
flipper, 18 rotatably mounted to the collar. 1In this
view, the flipper is shown in its unlocked position.
The corner support assembly is secured between an end

25 outer rail 24 and a side outer rail 24’ which form part
of the shelf frame 10. A tapered wedge member 20 is
positioned on the post where the shelf frame is to be
secured. With the flipper in the closed position, the
wedge member is compressed against the support post 12,

30 and the corner support assembly 14 surrounds the
support post and wedge member like a sleeve and is
seated thereon to support the shelf frame with a
wedging force.

35 Although Figure 1 is a partial view showing only one
corner of the shelving system, it will be understood
that the shelving system will normally include a



20 ‘General ly speaking, the corner support assenbly 14 is conpri sed

of a collar 16 and a | ocki ng nechani sm or flipper, 18 rotatably
nounted to the collar. In this view, the flipper is shown inits

unl ocked position. The corner support assenbly is secured between an
end 25 outer rail 24 and a side outer rail 24" which form part of
the shelf frame 10. A tapered wedge nenber,20_is positioned on the
post where the shelf frame is to be secured Wth the flipper in the
cl osed position, the wedge nenber is conpressed agai nst the support

post 12, 30 a@du&aelegraers&ppeettpaeaenmbycéﬂreepbﬁumdg i henumbersuppor t
post and wedge on_t support

menh sl_eeve_an t he
the shelf frame® ﬁlFﬁe num%erwgggpﬁgnparg@ppor§5asifpﬁgaaﬁ é?gﬁpegT is a
parti al vieM/shehemg dobyeone. In eotwpicel shelshebvewgtemsteneg bt will

be under stood  norel hateaig sielyl BeaUA BELYE! E-BREERLLY. ! Bakidg o

- 15 - rality of “support corresponding in nu to
t he nunber B8f coPHBETrsEPpPPrtagserblysingdepght fé four sAEPperfrane 10. In a
typi cal shelving system one or nore rectangul arl y-shaped shel f franes

will have a 5 _corper su rt assenply in each_of four corners.
this enbodi ment I ntﬁglﬁrF@ggﬁéWFnFragBelUlF§ ﬁB?%goFrame 18 ASdRPLF ?ﬁelf
that is forned bymedumarnghemé ehher is formadl by24eandifd’ the bhEetorner

support asseml (g3 1142RY 148 »4cODUCULONgLo BN BUED 28aURLTLDG 14! By

rect angul ar i §urafron, for : wo en er rar
24 and tmnlgidecouventnanaé pgangi slicheagsewaiddnget wéena rectﬁognléﬁrner

support assenbl @810 cAFRELESLEBE, WEES examp2he! Ewéraﬂa ofiek! bastkated in
Figure 1, each oguter 15 Fail includes a top rail_ 26, a bottonrrall 28 and

a snake- | i R& RBA t¥o sidar eHLBE: edASt R’ t WpLlanRenBEEBRED betwgeRs for

stability. One @bu&neerhéeneugpaetrasbemblles(ﬁBSBempileanthe weewr ed
bet ween parall el I tiona 1gu9805t and, to Ln%rease

| :
the | oad-bearin§ hfg%efEé%%c?tﬁso?lﬁﬁét% g?? in each ou

15 rail includes a top rail 26, a bottom rail 28 and a
snake-like rail 30 secured between the top and bottom
rails for stability. One or more transverse rails
(unshown) can be secured between parallel outer rails
for additional support and to increase the load-bearing

20 capacity of the shelf.

The preferred material for the collar 16 and the outer
rails 24 and 24’ is metal, most preferably cold rolled
steel or stainless steel. These compositions are

25 relatively light weight, provide high structural
rigidity, and are inexpensive to manufacture by known
metal forming methods. Further, stainless steel is
resistant to corrosion and easily cleaned, so that it
may be utilized in many sanitary applications,

30 including food service applications.

With reference to Figure 2A, the wire shelf frame
supports one or more removable shelf mats 32 to
complete the mocdular shelf. The shelf mats are

35 preferably mede of a polymer material and can be snap-
fit or otherwise friction fit to the wire shelf frame.
This allows the shelf mats to be easily removed and



The preferred material for the collar 16 and the outer rails 24 and

24" is netal, nost preferably cold rolled steel or stainless steel.
These conpositions are 25 relatively |ight weight, provide high
structural rigidity, and are inexpensive to manufacture by known

metal form ng nethods. Further, stainless steel is resistant to
corrosion and easily cleaned, so that it _ ;o may be utilized in many
sanitary applications, 30 i ncludi ng food service applications. Wth
reference to Figure 2A, the wire shelf frame supports one or nore

rerm\égbl e spelf @BéSna?, t;]Qf desf@@@l etﬁ%éiﬂﬁe nmt%ﬁéosbﬂﬁstﬂ'@@e§he|f _mats
are refera e 0 material.and can
othermnsg frlctl%%FQfg t%?t ¥ sh%l?nﬁpa. t onto %%?ssggf%wgr?ﬂ% %Eelf

mats to be eaSIanéemBVBdtmﬂdnds of the side outer rail 24' to prov1de-

: cl eaned, %eg@gé{f%e i 2#‘%5#@@ Zflﬂiéllﬂéérf‘é&é bo’%‘]%e éf' afz

t hat can be snap- ?l ont o one or
side outer rail €dges ohrighe gehelf m@hsa%%thﬁtth%J¢9r%¢§%s$ﬁg,c¢¢n$%ﬁ%d

l'ook. The verticgh aé%o@ﬁ&ﬁ@t@ftﬁéesﬁfgiésr@éS Sthatshie1g9TaLES are cut
away to acconng%?te t he shields 22. The shlelds are . referably

used only on t hePEFHRFRERIUFEF | 0 ¥ on e side O%ﬁ%rnﬁ?h%ﬁl%glon +SRhan
the end outer raits Rdrmally Fogee QﬁthtEep@m&p@@ﬁeﬂeraiEM/24 t he

wth the shiera Fioure A0 SloPliollEirs R 0h s "Rl CorabiR "
Fi gure 1@. Theokihd aat i omé veled of cyhe nehehl whibéh B¥, nd5 ppoeidedbl y

non-rot at abl e, ed beityeeytwo | ateral sides 36 for rotatably
supporting the flipper 18. In accordance with the present invention, a
rear section of the collar 16 joining, or connecting, the two

| ateral sides i sagOld&LH©SM t91éwtot hEn®UENERT 4lr f BET 1§ FEovi&&@pPEn OFidnliee poSt
12. In this enﬁggl rg coffap 1ncfu§es a cylindrical shaft 34,

15 preferably non-rotatable, secured between two lateral
sides 36 for rotatably supporting the flipper 18. 1In
accordance with the present invention, a rear section
of the collar 16 joining, or connecting, the two
lateral sides is contoured to fit the outward-facing

20 shape of the post 12. In this embodiment, the post has
a generally triangular cross-section as discussed in
detail below. The rear side is thus shaped to have a
straight portion 35 angled from each lateral side and
joined by a rounded apex 37.

25
Figure 4 illustrates the flipper 18 in accordance with
a first embodiment of the subject invention. The
flipper, which is preferably integrally formed, has an
upper end 41 and lower end 43. Further, the top end

30 has a flat portion 47 and a rounded portion 49, with
the rounded portion defining part of an open
cylindrical cavity 40 for receiving and containing the
shaft 34 of the collar 16. The lower end includes a
preferably flat manipulating portion 42 for grasping by

35 the user. A rear face 44 of the flipper, which extends
at an angle from the flat portion 47 and cannot be seen
in Figure 4, is shaped to complement the shape of the



a generally triangular cross-section as discussed in detail below. The

rear side is thus shaped to have a straight portion 35 angled from
each | ateral side and j oi ned by a rounded apex 37. 25 Figure 4
illustrates the flipper 18 in accordance with a first enbodi nent of

t he subject invention. The flipper, which is preferably integrally
formed, has an upper end 41 and | ower end 43. Further, the top end 30
has a flat portion 47 and a rounded portion 49, with t he rounded
portion defining part of an open cylindrical cavity 40 for receiving

and containing twedge memtbef t2B4 wHidlheitthdd dbodimentovis end includes a
preferably fl at ni pul afi portion 42 for. grasping by 35 user. A
rear face 44 of The ?ri”i)lpaé‘{r]g’ V\ﬁl{%tf'l' ex%%dglgper at® g?lo%%gﬁ% ?I% (t}:(rarr]l? he fl at
portion 47 and ceoar eo seetate abut R glerg tudisnaharis tof ddmpl enent t he

shape of the Jaft . The preferred material for the -fi/ipper is wedge
menber 20, which 1n this enbodi nment iIs substantially flat. The flipper

is mounted o¢h tHelgid melfedPlastif AAuchimin T SRR ndleBEred t he
shaft. The prefeaiyrshmaterial for the flipper is a 5 rigid nol ded
pl astic such as, for exanple, reinforced nyl on. VWhile in this
enbodi nent the cylindrical cavity 40 and shaft 34 interface to
rotatably supporthile fiitdpes enbddimentheclos|dyalrindt il nesanistyf o¥0 rapidat abl y
supporting the 4 pp. Copl }ﬂﬁ% i &R t4 he
scope of the invsek}f"%fiéonj.ZP gét exarrcg? 51,30 P‘{fgé% |pp}>(la\llr§“gt§:'t’ﬁrd”d f;%215%3966%trJgnr}JIed
beads on either @Rl anktanowther tmeans for gl tahelit FUPRIEPEW ithient s on
the collar, or 18 ;jpKOnVessel Yoe i td @ Iw Ot Naaes Ahighd ourhedtheads
which mate with indents oqagpp05|te_ends of the f||éﬂ)r" ﬁ%gure
5 shows a wedge SEFRfROD SHYFRRE 1P ¢l i PO RARERLe: 4t réaelrl?géﬁr ORI bf
the support posthshze raltdeddgeads on Neidlsdr iered wles avdulabhtsitorin on 45
flanked by two complementary-shaped indents on the collar, or
15 conversely, the cocllar could have the rounded beads
which mate with indents on opposite ends of the

flipper.

Figure 5 shows a wedge member 20 designed to clip onto

20 an interior face of the support post 12. The wedge
member includes a front portion 45 flanked by two
contoured lips 47 for clipping, or snap-fitting, the
wedge member onto the support post. In addition,
detent means such as internal beads, or ribs, 46 are

25 provided on the internal surface of the wedge member
and are spaced at intervals corresponding to the
spacing of grooves on the support post.

The configuration of the internal beads is designed to

30 mate with the configuration of the grooves in the
support post. Although two internal beads are shown in
the preferred embodiment, the wedge member may comprise
one or more internal beads. Further, the number, size
and shape of the internal beads may be varied for a

35 number of reasons including, for example, the size of
the wedge member 20, the size of the spacing of the
grooves in the support posts, and the shelving



contoured lips 47 for clipping, or snap-fitting, the wedge nenber onto

the support post. In addition, detent neans such as internal beads, or
ribs, 46 are 25 provi ded on the internal surface of the wedge nenber

and are spaced at intervals corresponding to the spaci ng of grooves on
t he support post. The configuration of the internal beads is
designed to 30 mate with the configuratiopgof the grooves in the

support post. Although two internal beads are shown in the preferred
enbodi nent, the wedge nmenber nmay conprise one or nore internal beads.

Further, the nuneipl i¥at9on. THRd i9feRea0f Heladsi @tr@vriale Reads d@y be
vari ed for a 35 nunber gﬁrea ons |nclud|ng for ex%gpl t he size of

the wedge menber S¥EP¥ e ™ Yt RESs 5RaRY 4P £RhE o&red in the
support posts, arthpipetsipelsti.ngTo further secure the wedge member on -

18 - 2PP! 6" fhpcllie dolker N8lidieddhar QULIS A" Wl ellors 5o SUPPOT!

when they are sea roove rther
secure the wadge proviigedolpy a wedge §@Gp@mta§o§ﬂ§cu§@@ﬂtb@ﬁaw'veﬂﬁl wall

support is 5 provededw e %e%qtalt@@ 2t %ﬁ@S%@g%eh@wbelﬂ zw hila
t herefore be appre0|%ted t hat e wed menber 20 be cl |pped.on to

the support post ®eatidmpech&reentes S“Ppoﬁ§|§9§tsa P HECTRIE TGS
transl ated up antedet,t @and furaherotag’ bencremslteednaipghind Hown toA

cut-out 48 can be ded.in_the fr partion 45 to vi ew opti onal
nunbers on the s{ gbf%h'ost Frmenteg %Fl é%ly al i gning the wedge nenber
w th wedge A®nbers on other support posts. 15 The outer surface of

the front portion icheaubd! 9l ical] we provilatl h, thies seabodiamali i s co

correspond to the substanti a rear face 44 of I pper.
Al t hough not readiey PPEGPRIPAaBIELER SFOguFEes SUPROTE0 POSEr §RF portion is

al so slightly ta%&@dcfarlqry lalli.ig%ﬁ.ﬁ%r the we@d@ Wembey WAME wedde Heaibelrfzat
the lower end is w e%@F xtends toward an interior of the shelving
e

system In OFe% FHERCEHEPSENt, the taper is shallowto
15

The outer surface of thé front portion is substantially
flat in this embodiment to correspond to the
substantially flat rear face 44 of the flipper.
Although not readily recognizable in Figure 5, the

20 front portion is also slightly tapered from its upper
end to its lower end, such that the lower end is wider
and extends toward an interior of the shelving system.
In the preferred embodiment, the taper is shallow to
maximize rigidity and minimize the thickness of the

25 wedge member. For example, the taper is of the order
of 4°. A better view of the tapered shape of the wedge
member is provided in Figure 7A, which will be
discussed below.

30 With the tapered shape of the wedge member, an inwardly
directed force is created by the weight of the shelf
assembly to provide a wedging action between the corner
support assembly and the wedge member. The preferred
material for the wedge member is a molded plastic, such

35 as reinforced nylon. Such a molded plastic wedge
member can be easily clipped on to and off of the



maxi mze rigidity and mnimze the thickness of the 25 wedge nenber. For

exanpl e, the taper is of the order of 40. A better view of the tapered
shape of the wedge menber is provided in Figure 7A, which will be

di scussed bel ow. 30 Wth the tapered shape of the wedge nenber, an

I nwar dl y directed force is created by the weight of the shelf

assenbly to provide a wedgi ng acti on betweearp t-he corner support
assenbly and the wedge nenber. The preferred material for the wedge

menber is a nolded plastic, such 35 as reinforced nylon. Such a nol ded
pl asti c wedge supmntterpcman beimeasrdy, obtilppednayetialadvividh grathigde

- 19 - Syppo §9¥E¥ el ss i ch provide t he
desired characteri st | cs nay e usc'géderz@ééﬁS rF%Xe/ert ica €)[/wsupport post 12 in

accordance with this 5 enbodi nent of the invention is shown in Figures 6A

6B and 6C pA&rélaﬁltcéleegupgmﬂ @5@;6@ iheaddiidcasitdxhis has a
Cr 0SS- secti whi ¢ al so

generally ri ateral fri.an

be descri be as 4%“6%‘5‘ of thecgld'é‘ée%%]c‘fpro’r‘lg SRQYTY 1L rfgqlﬁfa%p%& and
two flat 10 extand &CsSi des kEé’stf a=n hin eEotg.rre)rs(b,f tthee ss.tmbmrm@ost 12
system and int qﬂg{ xfeﬁ 4 QH?‘ ﬁﬂ erd.qr b of the
support post fa?gaé‘%)he erior }ﬁ: IIr%/]i negxolaass%ur%bafy Accordl ngly,
as expl ai ned in st@ion, whigh aars.alme dm d@ﬁcmt&*@_ HBY® SElIPak herein

15 i ncor por at ed-ys rRf@r_ice, A%Q}Hﬂ%&éﬁ H0redd Yar{ two f]tél;e support
post provides multi-directj onal st ab| | it § efxt_éerl particul ar

directions i crARiHOG RS % of cﬁ}i'eec%ll'i‘eo]nv% allel to
t he edges of sydtun shald 1r2£érlor éﬂﬁﬁlmﬁea)m amtlateinteepiar al ity

cvenl'y spaced | IR Torgh (i PRI T odan e e IndBudP S Yoo 6a
t hrough 6C, t he sihredovieyy arssesiiohn. 2R ccamiiagland aamtexsellésnrmﬁoxss ddteil
interior side 56 pf;tde patent No. 4,811,670, which is herein
15 incorporated by reference, the triangular geometry of
the support post provides multi-directional stability,
particularly in the directions of critical stress
forces, i.e., in a direction parallel to the edges of
the shelf.
20
The support post includes a plurality of horizontal
grooves 58 that are preferably, but not necessarily,
evenly spaced in the longitudinal direction of the
post. In Figures 6A through 6C, the grooves are shown
25 to extend entirely across the interior side 56 of the
post and partially across the apexes 54 of the post.
Of course, grooves of different lengths could be
provided on the support post. The grooves receive the
internal beads 46 of the sleeve. As will be
30 appreciated, other comparable detent means for
positioning the wedge member to the support post, such
as detent tabs and detent steps as disclosed in U.S.
Patent No. 4,811,670, could be used without departing
from the scope of the present invention.
35
Although unshown in the drawings, the top end of each
support post 12 can be fitted with an end cap and the



post and partially across the apexes 54 of the post. O course, grooves

of different |engths could be provi ded on the support post. The grooves
recei ve the i nternal beads 46 of the sleeve. As will be 30

appreci ated, other conparable detent neans for positioning the wedge
menber to the support post, such as detent tabs and detent steps as
disclosed in U S Patent No. 4,811,670,50cauld be used w thout departing
fromthe scope of the present invention. 35 Al t hough unshown in the
drawi ngs, the top end of each support post 12 can be fitted with an end
cap and the bottom end with a caster, a vertical}yéHﬁjustable fomdtt om

end with a casteJ e C a S I et As
one exanpl e, t heé'd o?r%cy éée%’da%) é/t hce%i‘éj c]ir?é) e%ca{"c?})qte posq can be felqﬁeodtevﬂ% a
st em r ecept acl e support pasft ezatalbs ﬁzetz:naedﬂwng:ra g eatan gpgenfacly for

Figures 7A and 7&fégdg51@t&5plw,gr@ &qé@lﬁ@gcgé assenbly 14 is
secured to the support post 12. For sake of sinplicity, the outer
rails 24 and 24' have been deleted in Figure 7A but are shown to be

secured 10 to piguted ermlamd dBS Bﬁlﬁtﬁd}ﬂe adv athel ed I d @il

When t he wedge rrenber nmount ed o sup ort ost 12 at_the
desired height, oﬁﬁejlr'fs]usppo?cf r6{?'3 ev‘ é) OSOtSI |oneI'a rovtg% t he

wedge menber andsatkfe Q;ﬁjmmmllclty,pdshe dut&mnsalr]eg&r’ﬂ anméﬁ’olha&re 16 and
flipper 18 15 cﬂ%f\lh ed Y ”.{z‘}"‘ iﬁ%ﬂ’ %arsutf 'atzse %wﬁ he& wed

and t he support post en th 1S in cl ose Iocked
position ast&howe |trh%o]qui:?13r]n®ld€fﬁ 36 offithe é‘-‘oﬂﬂaﬁ Heb rlé’hrFJfg}tr@ 4743 of the

flipper directs yen the e athed oMY eRsiried Q{rpa;rﬁgaddﬁoxtmad@ﬂge
20 nmenber 20, jin mhl (¥e fr%é; ortlon 45 i'S Cross- hat d for

clarity. In addil3 g % pfthe Comner RURReT: &f Xredge
action between tiwe Mqumsltlonemrmmr athk tweaidd ingpdver ainds upiEordupprthe

shel f asseﬁp%%/t RIS éﬂl%) cemtar}eedco&fj%{r the aQ{d{eaélei ;%%e l%fhe

wei ght on the s t he grea ’dovvnwar or ce an
gr eat er theli,\edgiqqpﬁlmzteform a sleeve that fits over the wedge member

and the support post. When the flipper 18 is in the
closed, or locked, position as shown in solid lines in
Figure 7A, the rear face 44 of the flipper directs an
inward radial compression force against the wedge

20 member 20, in which the front portion 45 is cross-
hatched for clarity. In addition, the tapered shape of
the wedge creates a wedge action between the wedge
member and the flipper for supporting the shelf
assembly. It will be appreciated that the greater the

25 weight on the shelf, the greater the downward force and
thus the greater the wedging force.

Figure 7A will also be referred to in discussing two
salient features of the present invention. The first
30 feature relates to the ability of the flipper to easily
and quickly release the wedging action between the
corner support assembly and the wedge member. This
frees the shelf to slide up or down the support posts.
To release the wedging action, the closed flipper 18 is
35 rotated in the counter-clockwise direction of arrow a
to its unlocked position as represented by the dashed
lines. By pivoting the flipper about the shaft 38 in



Figure .7A will also be referred to in discussing two salient features
of the present invention. The first 30 feature relates to the ability of
the flipper to easily and quickly rel ease the wedgi ng acti on between
t he corner support assenbly and the wedge nenber. This frees the
shelf to slide up or down the support posts. To rel ease the wedgi ng
action, the closed flipper 18 is 35 rotated 4 n the counter-cl ockw se
direction of arrow a to its unlocked position as represented by the
dashed lines. By pivoting the flipper about the shaft 38 in

- 21 - ththiaamanmertheheoawmpse$@homofcecbebaEeeethhéIfbppper

18 and the wedge, QR&rtﬁ %&?éﬁQMgéftfgtf ée&he Ac?u?%ibﬂpgf PHethe

user thus all ows or qU|c eas n
action. 5 Ahippe¥ Bl ¢]éﬁtu$%§t€#‘éso$l¥%‘éslfﬁén@ﬁlbﬁk@n@W@h@}é €0

the ability of the1éiiPRErof OrRd | VEEg ey COENESn SUPpOTrt assenbly to
slide over the support post and nounted wedge nenber (or nenbers). At

rest, the fI?pper 18 10 normally hangs, by gravity, in substantially the
sane posi t i mnoshenwnsabiswot i fledtues of Ehguiﬂvéﬂtibneis ditdcted tohe

| ower end 43 dir e I h n

position and thegﬁ%r%%$f¥€%gég yhe“?y%géé h$6 %}%o%s% ?ﬁef meﬁgért nber
mount ed on the 1&ssembppote pbide onen the SWEP¢r¢sP@%ts@Udtmmnmde@he wedge
menber the | ower, iand Heee) FoF rQémlB@Ps)"Bdgﬁt "Bae! che ¥iibpisiipally

contact the flat portlon 47 o he up end of the flipper, causing it
to rotate cblint epermally) sebféb%ﬁi‘v’t% st FuBICARt iRty FiaR FIRE of

arrow 20 .a. ThbsSieLdhoshswhsSes $6Bidl1ppes mwglurésmnlﬂcdsed with

it wh th 4 h
post{1on, sher chb Neotgunded PO L0084 orhee HEBS! o, WikhSpng
toward its unl ockktppesiinophis hpositionomduthefcohrenppeprend al | ows t he

d§$¥e@V§é15@e?“ﬁg§§eq@ﬁﬁ&%r mo ted ﬁg ahelity

flipper to pass 29;emSRP4EL
of the fllpfer toé%% rg?gte aut omat | cal er allows

t he supportlZassef#Ppoxs Pest, wheRsthe %@%@dl%pr%%e@umwxdp%@ wedde | |
be member the lower (and wider) end of the wedge member

will initially contact the flat portion 47 of the upper
end of the flipper, causing it to rotate counter-
clockwise about the shaft 34 in the direction of arrow

20 a. This action raises the flipper toward its unlocked
position, whereby the rounded portion 49 of the upper
end is substantially opposite the wedge member. As the
flipper is biased toward its unlocked position, the
contour of the upper end allows the flipper to pass

25 completely over the wedge member .

The ability of the flipper to be rotated automatically
by the wedge member allows the support assembly to be
easily raised up the support post. As will be

30 appreciated, when the support assembly is raised over a
geries of wedge members spaced apart on the support
post, the flipper will rotate automatically as
described above as it passes over each wedge member
and, as it clears the wedge member, rotate in the

35 opposite direction back to its at-rest position.
However, this action of the flipper takes place in only
one direction, i.e., raising of the support assembly 14



30 appreciated, when the support assenbly is raised over a series of

wedge nenbers spaced apart on the support post, the flipper wll
rotate autonmatically as descri bed above as it passes over each wedge
menber and, as it clears the wedge nenber, rotate in the 35 opposite
direction back to its at-rest position. However, this action of the
flipper takes place in only one directipn,~-i.e., raising of the support
assenbly 14 - 22 - relative
to the support post, and in that sense can be described as a

ratchet-1i ke noveekativ&heoa the support post, aanénbhythatdeenabongnthe
support post in | | Lect | owngaL

nount ed wedge &QS 9983 %g reg?t %%g %%Q méﬁgm??g per nateg mng%aoﬁt
front portion 45a%$emhéyMéagéeﬁeﬁb@n9ahbec$@@P@§tapost inetlh® ngPResibn. Of
course, if the fgipperiba, held. 'ndownwaf&5t6@é§§da @éuﬂaé@ckeQQQOSItlon

the flipper wll clear the e nenb and_t he support assenbly can
10 slide downwaPemBsEr Hhe Eﬁﬁﬁmf?gﬁogf %ﬁdt ﬁiéﬁpﬁﬁd tes W1ﬁ§n5%?(s).

The ability of theosorpertsonpestofisskabhydge memberasrd createkadive to
wedge nenber mount d.on the.suppo 0st 15 .and slide ¢ npl t th reover
enabl es both the” ggln%s%%ﬁﬁ?? 65 gﬂ%?v?hglgyg?%n#gh%paﬁ a%1§é¥d

t he hei ght bfsthaisadl ves unlbeka@cpmpitthed e hfbipper Teill adjust
the hei ght of an iggfvtﬂéa%eégﬁ'éem£8£ S£X@PLE . su or@ § condh yetaRf wedge
nmenbers can be c? port pos s e desired new

hei ght . Th%0f||§bé¢% downwéfdtﬁﬁeéth%rs%BB%B tpggge%%¢|@@u%#%dt%%ﬁ9e
rotated to héebenlerked position, releasing the conpression force
applied to the wedge nenbers by the flippers and allowing the shelf to

be raised or lowered. To raise 25 the height of the shelf, the shelf is
rai sed al ong t heThe abkhbppr@fpbhesconnerlsmppbetfa$@@mbkytnopesan@betethe

Freon 2L o, VEHBRLEISES |BalbeRRREIARIEE Bl che aBIRUE: fgE L1
back to itslat-rand %bld©o@¢mpbﬂ§61Yh%h%h%¢veﬁaﬂn@bl$%wk¢%@ tkhmereby t he
flippers will seais@ivi{ebt LESRETHING ¥PEEMNENRCLS 4@justment of the
height of the shelves to be accomplished with ease. To
adjust the height of an individual shelf, for example,
a second set of wedge members can be clipped on to the
20 support posts at the desired new height. The flippers
at the corner support assemblies are then rotated to
the unlocked position, releasing the compression force
applied to the wedge members by the flippers and
allowing the shelf to be raised or lowered. To raise
25 the height of the shelf, the shelf is raised along the
support posts to allow the flippers to pass over the
second set of wedge members in the manner described
above. Once the flippers clear the wedge members (such
that the flipper can rotate back to its at-rest
30 position), the shelf can be lowered, whereby the
flippers will seat on their respective wedge members to
create the desired wedging force. The first set of
wedge members can then be removed from the support
posts if desired.
35
It will be appreciated that with this arrangement that
allows the flippers to freely rotate, the flippers



create.the desired wedgi ng force. The first set of wedge nenbers can

then be renoved fromthe support posts if desired. 35 It will be
appreciated that with this arrangenent that allows the flippers to
freely rotate, the flippers - 23 -
"self-regul ate" thenselves as they return to the at- rest position to
mat ch the sl ope of the wedge nenber. - Jge_flippers thus automatically
come to rest against a respecti ve wedge nenber regardl ess of the slope
of the 5 wedge nenber to create the necessary wedgi ng force. To

assenbl e a shel vigag fsyegRMatiet'h thepselakist ¥sOthey reghenves thel azi-ng the
ctacked on the T8SC PPBIEIGH0 co: BFRe CHENBLOPSCRE SEF BPORBAGE eRbers 1 or
each shel f i s pGhet fadegers thassapponmtatpeaildyatombeto resdesigrédsshel f

hei ghts, and th upp (o] e [ ried,| | i.@gn cor ner
support asserrbl:?:ggbggtilé8 %%Eggsﬁ%ﬁ$gé.rgggﬁdgﬁégfggaﬁhghggggg ngggg,
one-by- 15 5 onwedggepefihersEps caraked§ienagsessapgyovededngoforeer

shel ves and then over its designated set of wedge menbers positioned
at the desired height. the shelf. asses over the designated wedge
menbers, it is Fngﬁéﬁméie abégﬁﬁyﬁggeﬁﬁs §TaLER RnBLHFR ﬁEVs?%mhich f al
back to 20 thehallveesutpdskzingntheceokherwedgporenaesemdle of thel eared,
to engage and seat _against the wed e [s Q create.a wedging force
for “suppor i ng PResEil) ARbvehlSaliieReTRARI LSS can b8 BEERLEACCFH
shel vi ng s¥8t emfiloor onebetppt thegether.qubokl getindfensdpy. mgbers £dhi s

tati t i t ' I
static system of,sHPRAEYENYs BSsEE?BME? oh ghe sugﬁf??ggﬁFEPoggetﬁge.Ves

directly to the support posts, allows for si - beari ng
capaci ty while desirgdosngifighgacbssy eBdatBeRpFBeaRHPRASY PESEE] 8% 30
support system inserteMl ih eBspactighedt bersbirekdppdZztWaksBmbBRYeBecEitted to

the shelves. Each shelf can then be raised, one-by-

15 one, over the sets of wedge members provided for lower
shelves and then over its designated set of wedge
members positioned at the desired height. As the shelf
passes over the designated wedge members, it is lowered
back thereon to allow the flippers, which fall back to

20 the at-rest position once the wedge members are
cleared, to engage and seat against the wedge members
to create a wedging force for supporting the shelf.
This "bottom up" assembly allows the shelving system to
be put together quickly and easily.

25
This static system of supporting the shelves, i.e.,
securing the shelves directly to the support posts,
allows for significant load-bearing capacity while
providing an easy to assemble and easy to adjust

30 support system.

With respect to the shields 22 which may be fitted to
the shelf assembly, isolated front and rear views of a
left-side shield 22 are provided in Figures 8A and 8B,
35 respectively. The shield is preferably formed of a
molded plastic having the resiliency necessary to be
snap-fit over the outer rails. 1In Figure 8A, the



the shelf assenbly, isolated front and rear views of a | eft-side shield
22 are provided in Figures 8A and 8B, 35 respectively. The shield is
preferably forned of a nol ded plastic having the resiliency necessary
to be snap-fit over the outer rails. In Figure 8A, the

- 24 - shield 22 is shown to have a substantially flat front face
60 and upper and | ower rounded forns, 62_apd 64, for snap-fitting onto
the outer rails 24'. The front face is also defined by one verti cal
edge 66 and one 5 angled edge 68. As better seen in Figure 8B, the upper
and | over forns ghawedazsubst ahowal ty hewe- ai sabbaantialdyosdasedtrioos and

sufficient Iength to ef i ne an d r Caint nin
position, the 6@ ﬁ&%xﬁltg%o68¥h9ﬁg FSQES, %22é vgqthe 10
| ower form 64 smap=hmbs duﬁmlm@eomapt@hﬁr@uﬁeZBralls Rﬁthou&ﬁeuﬁ§ﬁ@%n in

the drawi ng, a rdght- Q@Qﬁjﬁpéganeﬁ by o%@aQ%QtHEaQUng%n%%abhﬁ ohe same

way as the |eft-hand except that the vertical edge and the

angl ed &dge amcd ede pelgse 68 .15 As be%ﬁﬁFés@ﬁé dBppdALrEy SBamtHE RFET

present inventi gidhapwer MR dﬁw Iab%dlb@l@@mmalyseemt-hmraant| ally

triangul ar - shaped support posts Qrt S of .ot her pes can be
used wit hout deSFSSn§EGtdM e%% 12 ghl 55-‘ elf(:)LrIf‘e will be

appr eci at ed t hatexithéded cyl]ﬂ.dﬁh:ily:alig gqanvinyi.paWheof 1tnh@qsmtemri,or¢h@an be

used to prOV|de I {4 I fi r
support post of ul%’r?y S Og"g‘{ese’az;n%g% ttlz.'g %%%ug?%otta alﬁaéal %%n%nifal Sélcaer al so

cont our ed tl® corhsiwere fionth & dosrar fiitisacyexs theppok @iy gFeidefifer secured to

the support posty; chBign unsﬁmﬁﬁﬂmﬂra@ﬁn | la, rGayhthearrpditie laddpt ed
to fit support posts of various .shapes. he second, thlr% and

fourth enbodi MoMPRRESS G SBPSSATWANIY e BaMe WaY 3 s AE T HEShi 1ty
of the support sSteam,ofextdet3Ghatpreremertivernt iedyet ande thse dinglicd

different types o support posts. The second enbodi nent
| o e ar e TR

illustrated in 11 shows a support system of the
present inuention in

While the support system of the present invention has
been described above in use with substantially
triangular-shaped support posts, support posts of other
shapes can be used without departing from the scope of

20 the invention. It will be appreciated that the
underlying principals of the invention can be used to
provide a collar that is contoured to fit around a
support post of many shapes and fitted with a rotatable
flipper also contoured to complement the outer surface

25 of a wedge member secured to the support post. The
wedge member, as well, can be readily adapted to fit
support posts of various shapes. The second, third and
fourth embodiments described below will better
illustrate the ability of the support system of the

30 present invention to be used with different types of

support posts.

The second embodiment illustrated in Figures 9 through

11 shows a support system of the present invention in
35 use with a cylindrical support post. The cylindrical

post 110 includes annular grooves 112 for receiving and

positioning a wedge member 114 in substantially the



35 use with a cylindrical support post. The cylindrical post 110

I ncl udes annul ar grooves 112 for receiving and positioning a wedge
menber 114 in substantially the -
25 - same manner descri bed above in the first enbodi nent, i.e.,
by using detent neans conprised of the annul ar grooves 112 and

conpl enentary beads on the interior surface of the wedge nmenber 114.

O course, the 5 interior surface of the wedge nenber will be arcuate in
shape to conpl enent the surface of the cylindrical support post. The
outer surface 116ggfet {i\anﬂ@@gaescrlbaan‘a%vésmubﬁbamakahl ¥mbbatimeatFi gure
9. As in the first_enbodi ment, the wedge nenber i.s %ag&ﬁed to 10
provide a slightly- FhVCPXrusPBﬁeBeESPFlHﬁaggtgﬁﬁpﬁ@sed °© r 8°PH& 3T

interior of the shebeveg sy2tami compleméncaliabead8 showhei dnEegupe 10 has

a different contog&rfac Qagﬁgh%ﬁ gllarmgﬁ§chgaed p@ Eggrggrskhgnbodlnent
a

in 15 order to accoimo € Suppor th
second enbodi Aent inadaripsxsuziack DﬁethelWGdQESmembernUnélrbsnéﬁéuﬁﬁefnﬂ

the cylindrical SHHQBEtteoébmpB@%Ent theSke$alédokot el RG1h AR RL1SI des
126 of the collar to the apex. Wth this confi uratlon outer rails

128 of 20 the mFPEP§H§IPO?FaneTHPeOHFéFeF&Bﬁ?ceb& 6ngf the wggdggssarily,
secured to the remembedessladbetahbBeally faakl an. F&gfﬂrprQr A80iaf the

substantial l'y the characteristics as_in_the first
embodi nent i s nFaFgggglgsgﬁreggSnwﬁdgﬁaPFmgﬁre%?eﬁapﬁﬁegefﬁeen the 25
| at er al side§0;26pubvnde eoslaghtlysphmckhg f Lpwer portaéphodktentdinghe rear
face of the fl'pp€§whﬁd th §Hggnggglgklésglgbﬁ&gi gng gPBRL tO outer

surface 116 i fied version of
t he second enbodi nent, shomn In Figures 12A, 13A and 14A, the outer

surface of thec8@Q§§ Megbeholvd &htQﬁgdrevﬂbhhéﬁfSFQBQQeE@nEIgéheour
12A, a wedge nenbeé 132 haV|$ﬂF2n§gggﬁBte out er . surface 134 instead of

a flat surface isC8fpl 6§&d=° gffi &8 WB8gLiREfbEMPPALTePfie  Bupport

post |ike a.15 order to accommodate the shape of the support post. 1In

this second embodiment, an apex 122 of the collar is
more rounded to fit the cylindrical support post. Rear
sides 124 join the lateral sides 126 of the collar to
the apex. With this configuration, outer rails 128 of

20 the wire shelf frame are preferably, but not
necessarily, secured to the rear sides 124 of the
collar. A flipper 130 of substantially the same shape
and characteristics as in the first embodiment is
rotatably secured on a shaft 34 extending between the

25 lateral sides 126 of the collar. As in the first
embodiment, the rear face of the flipper is
substantially flat to complement to outer surface 116

of the wedge member.

30 In a first modified version of the second embodiment,
shown in Figures 12A, 13A and 14A, the outer surface of
the wedge member is altered. With reference to Figure
122, a wedge member 132 having an arcuate outer surface
134 instead of a flat surface is employed. This

35 modified wedge member fits the support post like a -
sleeve. The same or comparable detent means as

discussed above can be used to secure the wedge member



sl eeve.. The sane or conparabl e detent nmeans as di scussed above can be
used to secure the wedge nenber -
26 - to the support post 110. An optional tab could extend from
one or both lateral edges of the wedge nenber for addi ti onal support.

5 To accommodate for the rounded wedge nenber, rear sides 124" of the
collar 116 are nodified as shown in Figure 6 - 13Ato fit the contour of

t he wedge nenber 132. In this nodification, the outer rails 128 are
secured to the lateral sides of the collar 126. In addition, the 10

rear face of theté'tl@@%u%§@rt5 65t oub. tOAﬁ%;Ht’tﬂoﬁ@In tab couldr&xtend
cavity 138 for e ntary

shapes of the megggﬂhaﬁ%e?ra atgelat?ﬁﬁif?%%%%rogr%%?ew%é%% ﬂ%eﬁc ?bn

sufficient to addsuppoal susperf.when the flipper closes to conpress the
15 wedge nenber, which is still tapered in the manner descri bed
above. Anot her nodification of the second enbodi nent is shown

in Figures 12B, TeBcaaBnadateosforhike nsaundedt vergonembent ulr%%raSldes

t wo- pi ece interlpgki ngr st REVE-1BRr 0f 16 YRLe modifSed 48 shewSURER:
SHELF shel vi ng Sﬁ;te descri bed aboye. In that regard, the sleeve 135

i's conpri setPditPiFiE Ehe %%EBﬂHrhagv%ge We998 rfpe
respectively, thﬁlﬁlﬁhﬁoﬁﬂﬁ.ﬁcitioﬁl’ otihe cblheeﬁuﬂi)i)lé :omtaﬁé se@mﬂecsetccblred to

each ot her by, e eﬁgt al Sléongu ggun%%l%%ﬁ g ye afnrﬁéﬁg@f

sl eeve |ncludes one nits rT0r %Ur?ace f or
engagi ng ant0 r@ﬂnafaﬂﬂngértb¢ QIDDNQS b0t he cuppont @@sﬁorﬂTﬁeseml-

sleeve also Nas & fEuphe-copLep!1ys SAAPCEnOU g She WLIdEGHemdbl O 415
?he I ca

wi dest at the bott accommodat € rusto-con shape of

t he sl eeve, rao%ﬁ%ﬁi qqqumfb@rqor%wm %?tthh% yedge membektdpdh 125

that slopes out velidll §1 {5196t t OBl e Dot FedY 18y et isPDhEfpM edther sl ope of
thessteeve: Theé&%ﬁég% glgﬁgif when the flipper closes to compress the
15 wedge member, which is still tapered in the manner

described above.

Another modification of the second embodiment is shown
in Figures 12B, 13B, 14B and 23. This modification

20 features a two-piece interlocking sleeve 135 of type
used in the SUPER ERECTA SHELF shelving system
described above. In that regard, the sleeve 135 is
comprised of first and second halves, 137 and 139,
respectively, that are snap-fit around the support post

25 and secured to each other by, for example, a tongue and
groove arrangement. The sleeve includes one or more
ribs (unshown) on its interior surface for engaging an
equal number of grooves on the support post. The
sleeve also has a frusto-conically-shaped outer

30 surface, which is widest at the bottom.

To accommodate for the frusto-conical shape of the
sleeve, a collar 123 will be provided with a rear
section 125 that slopes outwardly from top to bottom to

35 complement the slope of the sleeve. The slight slope
of the collar 123 is best seen in Figure 23. The top
view of the support assembly in Figure 13B also



of the collar 123 is best seen in Figure 23. The top vi ew of the
support assenbly in Figure 13B al so

- 27 - illustrates this aspect of the invention. The fli pper

130 is substantially identical to the flipper illustrated in Figure
14A and di scussed above, and | i kew se creates a wedgi ng force when
closed to 5 conpress the sl eeve. Atshird enbodi nent of the present
invention is shown in Figures 15 through 17. This enbodi nent features
use of a square support post 140 with outer peripheral grooves 10 142

eﬂual ! y};Slﬁﬁced iﬂlthttsecll%' tuigh Nal s e Qhe irfvent iorkeemiteg f4iigpethe
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surface 145.5 compfesgprehea 6lodmds. a collar 146 with a right-angled rear

20 side 148 to conplenment the outer corner of the support post .
CQuter rails 150 of the shelf frane are preferably secured to |ateral
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wedge nmenbero andi4hesquestlyasmaced imfthdeldngippetinale diorsttemsnt ard? shaped

to mate with , i i I r h 30
substantially f sS85 Ul o0 Giflod e |end! iGN, BT 'eﬁ‘iorgdiﬁﬂérﬁ

t aper ed wedier Paehert Twedge dremReY ok e dad th BHghgan ofr shapeq, ¢ er
surface as showngi- &g Uf&r 18ecdBrBi§ AMEsier B tHOrsugpsrtmsbdd cat i on,
flipper nmenber 154" has a rlé:jht- .
Other aspects of the wedge member are the same as in
15 embodiments 1 and 2 described above, i.e., the wedge

member includes detent means for mating with the

support post and has a tapered outer surface 145.

Figure 16 shows a collar 146 with a right-angled rear

20 side 148 to complement the outer corner of the support
post. Outer rails 150 of the shelf frame are
preferably secured to lateral sides 152 of the collar
in this embodiment. Substantially the same flipper 154
as disclosed in the first and second embodiments is

25 rotatably mounted on a shaft between the lateral sides
152 of the collar in the same manner described above.
The outer surface of the wedge member and the rear face
of the flipper are complementary-shaped to mate with
each other, and in the illustrated example are both

30 substantially flat.

In a modification of the third embodiment, tapered
wedge member 144’ can be formed with a right-angled
outer surface as shown in Figure 18. To accommodate

35 for this modification, flipper member 154‘ has a right-
angled cut-out 156 in its rear face as shown in Figure
19 to complement the shape of the wedge member, which



angl ed.cut-out 156 in its rear face as shown in Figure 19 to

conpl enent the shape of the wedge nenber, which

- 28 - is tapered as descri bed above. The nodified flipper is

thus able to conpress the wedge nenber in the sane manner descri bed
above to create a wedging force for supporting a shelf. 5 In the
fourth enbodi ment, the support systemof thezg - present invention is used
in conjunction with a flanged support post 160 as shown in Figure 20.
The fl anged support post itself is the subject of U S. application 10
Serial No. 08/426i874apared asf desedibedhavevan The mBHefied HOlppkE?2iwith

lurality of pall tendi 164 _spaced | Ly about it
Ci Foun er ence. W LRCPGPBREnEE FBTBE§iPeE 80 MaRg o Torbar poang; phnge”" ' °

includes a first menteondéé6rébedndbnyel2o cradtalbywédgnnghéornEeﬁpar post
and a second port'g £indf8 LhaRgverse to the first portion and having an
arcuate outer per%p Yy lEéngltu%?nal slots 170 are formed between

each adj acent Spair of flanges 164. Lateral circunferential grooves 172

can al so be fornmedn2@he €Buedshehbandteand ehenbﬁpgaaeedysaehhaf the
| ongi t udi nal directio

secured to the pre§GBEoFPV68§P°By1?h85§§nénoFOBgHBSFéBFewaépeﬁt@%ﬁgﬁ§d25
used to secure theuppdge peehel§0i ast BRoahoia- #égarebed. Theefbadgeents.

Al ternatively, thg §§ ? ﬁgggeétgggkd ?ﬁéhﬁoﬁ 58§£eg to ghe gbgng$gion

support post by in |na sl'ot's
col lar 176. shéwn Bgrial NpngBé42§ ﬁaé,aandunée§0§m@d techhrys am8 contoured

to 30 fit aroun@nkeglekr BQEGE%QC%195 Ehﬁlh&QEQQg s¥PpaHtially POSt. As in
t he ot her enbodi nents, rotata y secured gétmeen

|l ateral sides 18266FePﬁén9 IREBEFérlﬁérSEBHﬁFe§§Pﬁ§ ¥hebEdgdtRenber. 35
A fifth enbodi nentietuffegentel. nva@athofrefferahoentonFiguresr couangdsahat ed
views in Figures %échh%9398e3}n%9%dé§ a first portion 166 extending
15 radially from the interior post and a second portion
168 transverse to the first portion and having an
arcuate outer periphery. Longitudinal slots 170 are
formed between each adjacent pair of flanges 164.
Lateral circumferential grooves 172 can also be formed
20 on each flange and evenly spaced in the longitudinal

direction.

A tapered wedge member 174 can be secured to the
support post by the same or comparable detent means

25 used to secure the wedge members in the above-described
embodiments. Alternatively, the wedge member could be
secured to the flanged support post by interacting with
the longitudinal slots 170. The collar 176. shown in
Figure 21 has a rounded back section 178 contoured to

30 fit around the circumference of the flanged support
post. As in the other embodiments, a flipper 180 is
rotatably secured between lateral sides 182 of the
collar for compressing the wedge member.

35 A fifth embodiment of present invention is shown in
various isolated views in Figures 24 through 31 and in
an assembled state in Figures 32 and 33. This



an assenbl ed state in Figures 32 and 33. This enbodi nment

generally features nodified versions of several elenents disclosed
initially in connection with the first enbodi ment of the invention.

Mor e particularly, nodifications of a collar and a flipper 5
(collectively a corner support assenbly) and of a t aper ed wedge nenber
are di scl osed bel ow. The nodified el-epents are designed for use with
a triangul ar support post 12 as shown in Figures 6A 10 t hrough 6C, as
in the first disclosed enbodi nent. As wi || be appreciated, however,

the follow ng enBdiifnetnt iguierarld yr eadithyreasd autdeid itedl ocEmseorsumfor t
assenbl i es and wedges desi,agned .f or..us jth. -t : fs 4 REkh
shapes, incl udi nggeolftraﬂotell%lmrﬁ & dtlt)éct%‘r?\egefg ﬁﬂﬁ%&ég di'sc oseéﬁlln t he
second, third andheofitdst emboslifmsditnmft $he inventAqip| | HOXEO0 of the fifth

enbodi nment is ill Is I i iahd he fliirkyer
enbodi nent, the é%&ttl?oﬁ%afrl@i'néqol?&?sl%gt?ar%ﬁﬁ%a%%é}gﬁ Za%é efp?reabl y
non-rotat abl & sdaaldeardimadan a WOUNRTe SHPRIfe £S5EIDLY) oEf(r)taat ably
supporting a fli pRgfered RGeS Anidy Qfre disdlseeblBediowconnecting the two
| ateral sides is contoured to fit the outward facing shape of the 25
support post. Wth the post having a generally triangul ar
Cross-section inTHe sncehifididreritenmnts aredidssissed dooveise witte@d section

is thus shaped t . ' t.i I i | at er al
si de and j oi ned %yrlfngod&?\a&gﬁfa‘{%x%%&%&zo%I?S?%V?ﬁ%sfpg:r%o%%i@nsg%?? t he
shaft 202 i d0secuhmpugh 6C, agyst &he dixst K sedasedhiemhadigientor &5 ddl e

portion, of ihe el |HpAs ISt iHbuevis e tik fdllafdidg on, a t op
portion 210 of the collar "has a Iarrger r.adiu the?; 35 t he coll arrtshown in
Figure 3. For e@affifdcaty Jif are |r‘?éfﬂptt AR FHRE T op

portion 210 in Figgenblies and wedges designed for use with support
posts of other shapes, including but not limited to the
15 shapes disclosed in the second, third and fourth

embodiments.

A collar 200 of the fifth embodiment is illustrated in
Figures 24 and 25. As in the first embodiment, the

20 collar includes a cylindrical shaft 202, preferably
non-rotatable, secured between two lateral sides 204
for rotatably supporting a flipper. A rear section of
the collar connecting the two lateral sides is
contoured to fit the outward facing shape of the

25 support post. With the post having a generally
triangular cross-section in this embodiment as
discussed above, the rear section is thus shaped to
have straight portions 206 angled from each lateral

side and joined by a rounded apex 208.

30
In this embodiment, the shaft 202 is secured at
substantially the vertical center, or a middle portion,
of the collar as shown in Figure 24. In addition, a
top portion 210 of the collar has a larger radius than
35 the collar shown in Figure 3. For example, in one

embodiment the radius of the top portion 210 in Figure



- 30 - 24 is .875" and the radius of a |lower portion 212 of t he
collar is .250". A flipper 214 in accordance with this enbodinent is
5 shown in Figures 25 through 29. The perspective view of Figure 25
shows the flipper 214 to include, at its top end 216, a flat portion
218 and a rounded portion 220. In addition, a preferably flat
transition portion 219 exists between gphe_flat and rounded portions. An
10 open cylindrical cavity 222 receives and contains the shaft 202 of
the collar. As will be appreciated, the top end 216 of the flipper is

substantially thg sam®ggs " and the t@aiesdogf at hewkki ppetidnseliased in the
first enbodi nent .15 | The primary difference of the flipper in this
embodi ment i s t k&€ i€Cd 1Bt £6m-ér3"224 i s  rounded instead of flat like
the flipper shown in Figure 4. As best seen in Figures 25 and 26, the

rounded bottom end.20 2 al.so _i_ ncl a_roun b . 6. As in
t he first ghgédﬁﬁﬁﬁi%%fhénbgffg§ig%%g ﬁ%%%rgggfagF§QGEﬁgg§h§%fered.
The roundi ng of shown por Fiignrels RiFe thiriopgdr 29. TheoPryePestIdF VaeMcul ar

cavity 228 in Whjechithee 25 HARCEROE1iRBISOR4CER caphioreabhy Hest when
openi ng 25 tﬁghf?P peF. Rghnding Fhe é% Fon1end 224 al so nmake t he

flipper |ess susG@pEnd €lfy BeiflgtaPOrdérralrly and as5en eﬁ’ypl‘?ﬁi&l%ht of
articles on theoshel f ela@ition, a Ardferbhdyf iflat erbaditdon portdan face
of the wedge et SHASTh SRR R Aoy Sy enaed BERE A8 S ARE
face 228 caw i noipede qyddketrs c230 cayity 22@i¢acniwﬁbdﬁn§.C0n$§in§ W@Gge
Shoun i 1 Fi gur e R 2t T sHe® ISR A Hh L, e e
enbodi nent, thetop end 216 of the ipper is substantially the same as
the top end of the flipper disclosed in the first
embodiment
15
The primary difference of the flipper in this
embodiment is that its bottom end 224 is rounded
instead of flat like the flipper shown in Figure 4. As
best seen in Figures 25 and 26, the rounded bottom end
20 224 also includes a rounded bottom edge 226. As in the
first embodiment, the bottom edge is preferably
chamfered. The rounding of this portion of the flipper
provides a semi-circular cavity 228 in which the
fingers of the user can comfortably rest when opening
25 the flipper. Rounding the bottom end 224 also makes
the flipper less susceptible to being accidentally

opened by movement of articles on the shelf below.

As in the first embodiment, a rear face 229 of the

30 flipper is substantially flat to complement the shape
of the wedge member. As shown in Figures 27 and 29,
however, the rear face 228 can include pockets 230 to

aid in molding.

35 A wedge member 232 in this embodiment is substantially
the same wedge member shown in Figure 5, but with a

greater body length. As in the first embodiment, the



- 31 .- wedge nenber 232 in Figure 30 includes a front portion 234

fl anked by two contoured |Iips 236 for clipping, or snap-fitting, the
wedge nenber onto the support post. I nternal beads, or ribs, 238 are
provided on the 5 i nternal surface of the wedge nenber and are spaced at
intervals corresponding to the spacing of grooves on t he support post,
as in the first enbodi ment. The crosgsg-sectional view of Figure 31
illustrates the 10 extra body |ength of the wedge nmenber in this

enbodi ment. The extra body length a, in this exanple . 625", is added

t2 06t2 29 tzg porweag;@;] pieh@e\ae@]g_e mhnm@#re 3023 2clnmkisn@ iftronitotpairtiiemgt h

. . seen _in IS Ilgure, e _extra_bo I t ' t ered
as is 15 the r@ﬁéiS#ﬁ&hegnGWht%ooF ENRE &lﬁﬁn%§ﬁ.%%%é%laphafgﬁug%fgted,
_thte | ower egd :c%n\réilipd@itt:hal@,t el ppegec nember cstcashieo sappemt Pe&&-d an
interior end of _.the _shel yin st em, 5lan i IgTeRt e taper is
of the order Intc?frni?[(ierre]a. S30°% @ﬁ%é &gr%)r?gt%r ?te i%(r%ldFi gurtgseh32 and 33,
the col | ar, 5t he internglli spertamed afh&he dgslare MeELesT AN STENFERGHEN R wor k
together in the;sg el JicstlRsatd td M igpslcing ofediedivEznion 0

securely support a shelf wire frame 10 on 25, the support posts. In this
enbodi ment, how&fer SURBATg POSt. Bife Ihdfe HF5% Q%g' : or middle
portion, of the collar serves to nore evenly distribute the stress on

the top and bottomrails, 26 and 28, .of t i shel f, e wher e
they are secur eg%fsﬁfﬁsfs's&?%n ﬁ‘ngvsletwo ogg Miuﬁ:g ?o I:_Lalrlués(%{ar th#ét hi s
arrangenmentL0 t hexslrel focsiyt sength @1 ithe evadggha@emnheronn Kdifupport assenbly
than in the eddddiindtiR0digiRNlex i ddisy IAGRN W0G%: S ddanfls er

to reduce or even I'm nat'e the space between & corner f a shelf mat
and the support -F&&", it @fddash 4 &S FORIRATE B PHERS &eé%eof“ed{iﬁ-ﬁ
undesirable item®a, making its total length 2.625". As seen in this
figure, the extra body length a is not tapered as is
15 the remaining length b of the wedge member. As
illustrated, the lower end is wider than the upper end
so as to extend toward an interior end of the shelving
system. In this embodiment, the taper is of the order
of 4°.
20
As demonstrated in Figures 32 and 33, the collar, the
flipper and the wedge member of this embodiment work
together in the same manner disclosed in the first
embodiment to securely support a shelf wire frame 10 on
25 the support posts. In this embodiment, however, moving
the shaft 202 to the center, or middle portion, of the
collar serves to more evenly distribute the stress on
the top and bottom rails, 26 and 28, of the wire shelf
frame 10 where they are secured (such as by welding) to
30 the collar 200. With this arrangement, the shelf sits
a little higher up on the support assembly than in the
first embodiment, and the longer wedge makes it easier
to reduce or even eliminate the space between a corner
of a shelf mat and the support post, which can trap

35 dirt, food particles or other undesirable items.



- 32.- A sixth enbodi nent of the present invention is shown in

Fi gures 34 through 44. This enbodi nent generally features a nodified
col l ar and wedge nenber that provide a 'self-aligning’ feature as the
shelf frame is 5 set in place. This feature allows for the wedge nenber
to be 'cammed’ into alignment with the corner support assenbly by
interaction with the collar. As will be _ 3jappreciated, the nodified

el enents in this enbodi nent will be nost useful with a cylindrical
support post of 10 the type shown in Figure 9 because of the relative

t endency of the pwedge HemRId ine e HE aldsgird imvent iors uch shcsuppar t

post. An isol ated view of .a coll 300 of {. i nmbodi nment
is provided in ﬁw %41 arﬁﬂr%g".h %K i ?Frqlﬁe e“%O&anfeen\ﬁlz: ﬁ?@‘%‘%&& iments, the
col l ar includes featyirexrd caddified stwflitar3Gmd pesigs asimpaiorhadt at abl e,
secured between .. ; W, l‘%eqéklﬁgﬁ%si’ozkéa@uféﬁag ey sHEAROIaAE as

flipper, or | ociH ng “‘mechani sm . ction 308 of 20 t he, coll ar
connecting tthe tses liat @ldcsi d&his featurgymidavw §oF it ¥edamPsI8eeve

\gglng?a: ls d:oscuislst%fi be \cﬁﬁﬁéz%/vh it d m;jﬁg&m@fﬂ REHh die doatemlsuiptes are

y paralle Q each other, and a crqgss-secti.an of .the.collar is
general ly U shafsF P Pe Y SFHPFIFDPn rté‘esé:.c’ﬁar' Aﬁ1é“pl?'| n%ary

nodi fi cation of dgiremidtasd, thdinodifiedndoniererd s thie swdpeligfentthe

corners, both taop -@an b 0, : I g Side i
Figure 30 34, a]h%es R %éefﬂlel Iq'g]tt!e}?% %flge@ralﬁeﬁs%éégérﬁgﬁpm "
rounded, tdQrovilie typd aewrngadgaigurea? Perawsiyef the LIAHINE as

di scussed in detallaiglPvbr Ithd Wdiemdfber to Ve mida ifHidd omut er
edge of the collar 1s arcuate o provide both the top and bottom

corners W th rolfkfY BFURRATE RSt -

An isolated view of a collar 300 of the sixth

15 embodiment is provided in Figures 34 and 35. As in the
previous embodiments, the collar includes a cylindrical
shaft 302, preferably non-rotatable, secured between
two lateral sides 304 for rotatably supporting a
flipper, or locking mechanism. A rear section 308 of

20 the collar connecting the two lateral sides is
contoured to fit a rounded sleeve which is discussed
below. In this embodiment, the lateral sides are
generally parallel to each other, and a cross-section
of the collar is generally U-shaped as best seen in

25 Figure 35.

The primary modification of the collar in this
embodiment is the shape of the corners, both top and
bottom, of the lateral sides 304. As shown in Figure
30 34, corners 310 of the lateral sides are shaped, e.g.,
rounded, to provide surfaces engagable with a wedge
assembly as discussed in detail below. 1In a preferred
example, the entire outer edge of the collar is arcuate
to provide both the top and bottom corners with rounded

35 portions.



- 33 - . The cylindrical shaft 302 is preferably | ocated

approximately at a mddle portion of the collar 300 as di scussed above
in the fifth enbodi nent. However, the shaft can be placed at ot her

| ocations on the collar 5 wthout departing fromthe scope of the

i nvention. The sixth enbodi ment al so features a two-pi ece wedge
assenbly 312 instead of the wedge nenber disrussed in the earlier
enbodi ments. As seen in Figure 36, the 10 nenber assenbly is forned of a
sl eeve 314 and a wedge 316 that are snap-fit or otherw se joined

t oget her aboné @ysﬂ@@ﬁiéaboshasﬂ83ozni$rpsﬁﬁﬂmnhﬂym%mcah%dmedge

assenbly enploys_a_ ton qgﬁni T

t wo- pi ece assenbf p5?¥gﬂ%t dﬁ%&ﬁ%&fegﬁﬁgt%a5|€f %&9 ached an%@%D%%d

al ong the suppordlposssed ab@mEth@ @b%lfeﬁt%o%mb¢%#me¢@tho%@WPYEE sER® in
Figure %ﬂé?ztéénsﬁéegﬁaé@@ é@eoﬁﬁggeléﬁéﬁfﬁﬁ@|dnh@N@ &bllar | east

one |nternal engagi n nt a rooves 319 in
t he support 5osth¢BO§ﬁoﬁﬁPQBtln9nf¥9% ?gﬁu?%pp?lﬂ%th r?% LR BEs 328 can

be provided in the tongue 320 for ease of renoving the sleeve from

the post. an Lve to on nt 25
shown in Figure §€S Bhet %@6@ hﬂﬁn?h% dg%aggﬁe % ngqa?%gé ﬁ%@& y ot her
conpar abl e neanSasEémbExaRpEe;nsteadegutbeSWe@@©wBemh%rsde%Q@SQQQ BAd

wedge 316 connec | Rt al f apgeneatsghechénge is
integral with th%ﬁgl%%5el§%déﬂ§§agﬁeﬁﬁg33 A ?%%nSO ?%%ata IX fits in a

sl ot 333 i nlfhe mewger aspewEblysés Ormeétﬁgrat§b%§v%f3h?n§% e"g99€a
living hinge, cagig tha@'E@én§ﬁhﬁefYtb@ruéﬁﬂerw1se ]oﬂhedShagethérthe wedge

SI L coml nat L i Lie 2 engbaisd CoLrersy oLpblit gellatnePiguECs
36, as well as iasbegblesedplopsoaghod§uet B20 and groove 322
arrangement. The two-piece assembly allows the wedge
15 to be easily detached and moved along the support post
to the desired position. Although not seen in Figure
36, both the sleeve and the wedge preferably have at
least one internal bead, or ridge, for engaging
horizontal grooves 319 in the support post. As shown
20 in the figure, finger grip cutouts 328 can be provided
in the tongue 320 for ease of removing the sleeve from

the post.

As an alternative to the tongue and groove arrangement

25 shown in Figure 36, the sleeve and the wedge can fit
together by other comparable means. For example,
Figure 37 shows the sleeve 314 and wedge 316 connected
by a hinge 329. 1In this arrangement the hinge is
integral with the sleeve and has a pin 331 which

30 rotatably fits in a slot 333 in the wedge. Of course,
other types of hinges, e.g., a living hinge, can

alternatively be used.

The shape of the wedge 316, in combination with the
35 rounded corners of the collar, provides the self-
aligning feature of this embodiment. As seen in

Figures 36, as well as in Figures 37 through 40, the



- 34 - wedge has a planar face 330 that tapers fromits upper end
to lower end, as in the other enbodinents, such that the lower end is
wi der and extends toward an interior of the shelving system In this
enbodi ment, 5 opposite ends 332 of the face are arcuate, or rounded,

and shaped to forminwardly directed ridges 334. The si des of the wedge
316 al so taper toward the support post Jat _opposite ends to help form
the ridges. As seen in the figures, the two ridges 334 at each end of
the 10 wedge are curved toward each other and an arcuate cut- out, or

;gglt I gg, g36 is Jé}{ﬁ%a{{lﬁq qﬂ_egry&er{ialdg 1730 Nthat tapeherfiron ite mpgnsmrt

n eseenvm in the sca S 6, n the
wedge is pr T i LIRS t‘?rtﬂvedas ,&tr}éﬁf aﬁ‘@%‘?ﬁ?r&eg’t 0 ¥ ﬂ
t wo- p: ecebvvedge @gaaﬁdrﬁllle/ lcauer (Trm]&ﬁ)lverrkm\migb aastsandd \tawarban t he sl eeve
can al so be use n t a dg Red o i W th
t he sane. cont our rétlﬁ'l?]a%%so Zh éges &{%cﬁ Vse e_[ a o%se but the tS| des
woul d extends f urdpmers reowmtis B2 of Bippbrqe p%)rsq axF Ut ©X h'%m\‘/%%f%
wi thout the need, &”sl?a ed té'ﬁ?ﬁfr@ i oLy di‘ﬁééﬂ&?&déé’@ i34 er i THe

cont our of e coI ar woul d of course be nodified as ,necessar
fit around the siﬂpﬁﬁﬁto% edﬁ%dﬁq’]e?’%\%d@eso Xpper towarq Thy SIRPQ %"bwn in
Figure 36 has a gl £ aﬁlﬁpd\&ﬂw ends t6 hengeformdimary dgss t haks i seehe

ot her enbodi nent s. e el ongat ed S
| everage and reqtff rteréel%guﬁﬁ‘l nl%br ¥ ce” oxafé)%%gé #?43 %\?%& pétﬁ%rg???ﬂr%x
Sspef:t s, dt heo f qumkge e hasrvdd sewmrd eaclsmmra@féﬂc#far%’é@éﬁ‘i%t?‘é‘é as
isclosed in the 0 @ggn
af rB%C‘zalfS%)hgi%@(;%é &3 El?é?é@é%ﬂeé@curﬁﬂl@:bﬂh@

cylindrical ar 300. Thus, it w]
appr eci at ed thatnbzmi@eﬂ | Pk B FURPIEE PPFE t FRN PR TEHS WI%d‘?%nt s coul d

al so be used in §bdF1&Fhosk n&!ﬂéwx@nﬂn Figu¥é CP6 yewlsen the.weddre f4i pper 340

could be used in the ot her enbo |nents
- 35 - preferably p051tlone

15
As an alternative to the two-piece wedge assembly, a
one-piece wedge assembly without the sleeve can also be
used. In this alternative, a wedge would be formed
with the same contour surfaces and ridges disclosed

20 above, but the sides would extend further around the
support post to secure the wedge without the need for a
gsleeve. Without the sleeve, the interior contour of
the collar would of course be modified as necessary to
fit around the support post and the wedge.

25
A flipper 340 shown in Figure 36 has a handle 342 which
is longer and narrower than in the other embodiments.
The elongated shape of the handle provides more
leverage and requires less pull force to open. In all

30 other primary aspects, the flipper 340 has the same
shapes and characteristics as disclosed in the other
embodiments and is rotatably secured about cylindrical
shaft 302 on the collar 300. Thus, it will be
appreciated that the flippers disclosed in the other

35 embodiments could also be used in this embodiment and
vice-versa, i.e., the flipper 340 could be used in the

other embodiments.



It wil] be appreciated that the flipper discussed in this enbodi nment,

as well as the other enbodi nents, serves as a |l ocking nechanismand is
actuable (e.g., by rotating) between first and second positions as 5
descri bed above. As an alternative to such a flipper, however, a
non-r ot at abl e securi ng nenber can be provi ded . The securing nmenber
w Il function essentially in the sane mayyper as the flipper, i.e., to
press-fit agai nst the wedge assenbly, and can be 10 structurally
supported by the collar or formed as part of the collar. Fi gure

41 is a top view ¢ nw§§9tb9nap§£eéb§t§@|i1@ét3@9e flippeh tdibschesyd 314 in
the sixth enbodinent. In this 15 if %%outéhde dlaq$ @gng% t he

sl eeve is suBBiRneTRPEImMeRE, s%ﬁE el 132 ThE| oeh sty

collar, thus maki sgrfes as adeeéking h@&h&ﬂﬂsmhﬁmé is actompbmefesy., by

Ho , if th tsid i i t
Curfaces, do not Hecenn3h bAREEER firehr SBY Fefond Fant tiniNe "0

ens such™ as novenent of t he
sl eeve wbt hi desteiked| above. g. ASr@nk&h@er@@t¥%@u%@ds%ﬁ%r%Jf ipper,
stiffness of the ysLeM-Sal: g51 st nemB¥ei dagusd potenti al
probl ens, Figure ﬁ%ﬁéﬁ%ﬁg % 3pA sl eeve th%?cugl%%d%£ d to, have a flat
face 344, preFeYasesd at TP@ EEFRLARS BATPST Wi thof WECGhar

extending al ong i éssentisBlyeihi enk kangthandde dsathe fllppee,pioeideSOtwo

di stinct contact points_34 cont eventi ng,
or at least 30 Fﬁﬁ?fF%5n?9§1?58uEPﬁgWeﬁgéeagﬁéﬂg fheen tﬁggs %eve and
the collar that canrnctura%hgnsupponaedngysuhea@@blab or formednasckarThe
sl eeve is othermnﬁg EH% ég di scl osed above. 35 The advant ages
provi ded by the elenents 58 osed in the sixth enbodi nent will be
readlly appreci ated by the exanpl es provi ded bel ow.

36

Figure 41 is a top view, in section, of the collar 300
and the sleeve 314 in the sixth embodiment. In this

15 figure, the outside diameter of the sleeve is
substantially the same as the inside diameter of the
collar, thus making for an ideal fit between these
components. However, if the outside or inside
diameters, i.e., the mating surfaces, do not match,

20 potential problems such as movement of the sleeve
within the collar, e.g., rocking, or reduced overall

stiffness of the shelving system can exist.

To avoid such potential problems, Figure 42 shows a

25 sleeve that is modified to have a flat face 344,
preferably at its circumferential midpoint and
extending along its entire vertical length. The flat
face provides two distinct contact points 346 for
contacting the collar and preventing, or at least

30 significantly reducing, movement between the sleeve and
the collar that can occur when the mating surfaces do
not match. The sleeve is otherwise the same as

disclosed above.

35 The advantages provided by the elements disclosed in
the sixth embodiment will be readily appreciated by the

examples provided below.



In Figure 43, the corner support assenbly 350 is ready to be | owered

onto the wedge assenbly 312. However, in this view the wedge 316 is
slightly out of alignnment (too far to the left). As the corner
assenbly is 5 | owered, the | ower rounded corner 310 of the collar 300
wi || engage the ridge 334 on the wedge 316 and force, or cam the
wedge assenbly to turn in a counter- glgockwi se direction about its

| ongi tudi nal axis and the support post until it is in alignnment with

the collar. 10 As will be appreciated, the surfaces of the collar

(i.e., rounded cgf nef 1&@)4?”%@%&%@9 MY A dibly 350 higs Wedgs,
(i.e., ridge 334) aré;shaped so as to E?Hsen %Srfr3%1each ot her ‘once

the wedge is prdedsy 1owered & ths, wedas Fss Fopavaired hen
the 15 face 3thief wikay Wﬂd&g@vdd@d mmn@ alighrnalded of alidgrnggrent with

the flipper 340 gQr, in _other_,wor t he coIIar |.i de over the
wedge. I n |°gufpae Zﬁ? t:'[bf'ue ]\/\;fc}:de a erﬁﬂey ST “?ﬁffésr to 20
the right. B5As tlwwvensmdherthes demsry n@ddmlerce:trnetmélo of Itdweercaldiaied 0
corner 310 of tRg 160ldRfag30Q i 'ﬂld%_{éga.&% on tHdQddflo8 1334 ftélf‘céﬂ'edge

and turn the wedge. asserbly i'n a_cl ockw se direction about the

support post to9% &£am. thg d‘f%%‘iey ASPRIY FRitUBh idH countffs rj dges 334
on the |ower endlefckWisaretigedlicwdbput its dldrgirRidimfl e svedge the

assenbl y vvhenthe cor e Iyls bei,ng _rai sed .such.as, f.ar
xanpl e, dur i ng sepports qsn e SITIR A S B et L eq s,
descri bed éar|i &= wilMerbd ra@padeejﬁan‘arhmrfﬁ)lsuﬁdwmg:f the ralsed; top
rounded corners Qf thelggq Widd dHe dueh 4
adj ust the ali gn((rafent 0 rlc¥ia ¥ ne%ge asserﬁﬁ y}'{é Anecesgary %% c}g t he
f or egoi ng descr itHE giedge t(Heepr: frdidasd 334) anso@haneds sResE itses, an
advant age of th@iRie@iRRRfe fron RERIMN idthdrs ditdl tHe AddYeS ik PRpdra Ui ckly
and 3
aligned. Such proper allgnment is achieved when the
15 face 310 of the wedge is in generally parallel
alignment with the flipper 340 or, in other words, when

the collar can slide over the wedge.

In Figure 44, the wedge assembly is aligned too far to

20 the right. As the corner assembly is lowered, the
lower rounded corner 310 of the collar 300 will engage
the ridge 334 on the wedge and turn the wedge. assembly
in a clockwise direction about the support post to its
properly aligned position.

25
The ridges 334 on the lower end of the wedge allow for
alignment of the wedge assembly when the corner
assembly is being raised such as, for example, during
‘bottom-up’ assembly of the shelving system as

30 described earlier. When the shelf frame 301 is being
raised, top rounded corners of the collar will engage
the lower ridges 334 to adjust the alignment of the
wedge assembly if necessary.

35 As the foregoing description of the preferred
embodiments describes, an advantage of the present
invention is that it allows a user to quickly and



easi ly .change the height of the supported item e.g., a shelf, to
accommodate a variety of shelving applications. Mreover, since the
support system allows the shelf frame to slide over the wedge nenber
5 nounted on the support posts, height adjustnent is easy and can be
done wi thout tools or wi thout having to renove adj acent shelves. The
shel f-aligning feature of the inventjoy, further eases assenbly and/or
adj ust nment of the shelving system 10 Al t hough specific

enbodi ments of the present invention have been descri bed above in
detail, it w I I &sily é!li&l%éttg%i hdBght b5 les cdupdoored sit@fiely. o5 a
pur poses il tratlon ous nodifjcations .of. and 15 equival ent
structures corr %c?%“%‘#%%?o%e\éﬁrletya% RN he preferred
enbodi nents in @tnpllmticms Mdnh@sseeriess:mdmeou&)mpmt beysteete by t hose

skilled in N t t
present inventi 0%1 v&'n ch | S % ngﬁpﬁl vﬁegf%ﬂé wf&qé hhFr\em}?le scope
of which is %o Peowrkeend ded e SUPPCbIF‘baE%%ttSA hefghetadiwiraentsis gasy

enconpass such  anq n@sh fihé ad b Sw AKb @ W IS £ b ST ted ik Q'§av1ng to
- 38 - WHAT IS CLAI MED, | S: system for_supporting_a nenber_on a
arfg&?fﬁg“% %

support post,. copreEs rﬁ;dj acent Sheljav%ﬁedgeT SR Thce
and nount abl e ortm@exmmpmdsn pﬁmfthsﬁléhsﬂ‘ngsmlmlyndm N3 -pu s tn g

surface; and é% to the nenber to be supported, said
col I ar having a?l rs}f sur ace Sfor abutting said camm ng surface a second
surface forlress-fitting agai nst said wedge ‘assenbly. 2. A system

according to d qmﬂou%weéﬁé&ﬁfé LMESIENSTEE B Ve A G Helesn @ 1arlgee Al @

sl eeve cooperati ng w th each ot her_about the support "post.
have been described above in detail, it will be

understood that this description is merely for purposes
of illustration. Various modifications of and

15 equivalent structures corresponding to the disclosed
aspects of the preferred embodiments in addition to
those described above may be made by those skilled in
the art without departing from the spirit of the
present invention which is defined in the following

20 claims, the scope of which is to be accorded the
broadest interpretation so as to encompass such

modifications and equivalent structures.



3. A systemaccording to Claim2, wherein said wedge and sai d sl eeve have

a tongue and groove assenbly for cooperation with each ot her. 4. A
system according to Claim?2, wherein said wedge and sai d sl eeve are hinged
t oget her. 5. A systen1accord|ng to Claim2, wherein said sleeve

i ncl udes cutout portions. 6. A systen1according to Caim1, wherein
said cammi ng surface is provided on top and ppttom ends of said wedge
assenbl y. 7. A systemaccording to Claimé6, wherein said camming
surface on said wedge assenbly conprises a ridge. 8. A system

according to C ai wuAT m@echmMggiﬂsfirst surface on said collar forns a
canmm ng portlon for abgtting sal d
o]

f )
~930 o tyat b nol Babet By Gbareiia 2 eBhRH eun AUPRSTEI on

on said coIIar coppst sesomproandgd cor ner. 10. A systemaccording to

g‘ais?i g’ C‘g}‘f;‘:i n said roundgd,£oL0EL <5 Smbh Py "BE Pllg URPELLEPLa | PYEL RRETT ONS
" mountable on the support post, said wedge assembly

having a camming surface; and

a collar secured to the member to be
supported, said collar having a first surface for
abutting said camming surface a second surface for

press-fitting against said wedge assembly.

2. A system according to Claim 1, wherein said
wedge assembly includes a wedge and a sleeve

cooperating with each other about the support post.

3. A system according to Claim 2, wherein said
wedge and said sleeve have a tongue and groove assembly

for cooperation with each other.

4. A system according to Claim 2, wherein said

wedge and said sleeve are hinged together.

5. A system according to Claim 2, wherein said

sleeve includes cutout portions.

6. A system according to Claim 1, wherein said
camming surface is provided on top and bottom ends of
said wedge assembly.

7. A system according to Claim 6, wherein said
camming surface on said wedge assembly comprises a

ridge.

8. A system according to Claim 1, wherein said
first surface on said collar forms a camming portion

for abutting said camming surface.

AT



11. A systemaccording to Claim2, wherein an exterior of said sleeve has a

flat surface. 12. A system according to Caim1ll, wherein said flat
surface is disposed at a md-portion of said sleeve and extends along its
entire vertical |ength. 13. A systemaccording to Claim1, further

conprising a | ocking nechanismrotatably nounted to said collar, said

| ocki ng mechani smi ncl udi ng said second surface for press-fitting against
sai d wedge assenbly. 14. A systemaccording to Claim 13, wherein
said collar includes a pin for rotatably nmounting said | ocking mechani sm
15. A systemaccording!o G ayaten esRiihsaisl CREN® SuiHaeeiwnssad d

| ocki ng mechani sm press-fits against sajd tapered face of said dge
assenblgy. & .m’ﬂl%y%?%t?ﬁ%&c%? O?EHQA t%O%tp%ﬁ YT f%‘ﬁ?y%“?ocki ng

mechani smtrans| adesnerl ati ve to sai d wedge assenbly,

and with said | ocking

mechanismin a first position passes over said wedge assenbly when
translating in one direction and creates a wedgi ng force when transl ating
in a second direction.10. A system according to Claim 9, .whgrein said 17,

A support systemrOGadd Sdher is forméd BWRYPePWd lower porti NWeHISr
assenbly, having a tapered portion, nounted on said support post;

support means forS3d} FEHAY- supporting a menber to said support post; and
al i gning nmeans for aligning said wedge assenbly and sai d support neans.

11. A system according to Claim 2, wherein an

exterior of said sleeve has a flat surface.

12. A system according to Claim 11, wherein said

flat surface is disposed at a mid-portion of said

sleeve and extends along its entire vertical length.

13. A system according to Claim 1, further

comprising a locking mechanism rotatably mounted to

said collar, said locking mechanism including said

second surface for press-fitting against said wedge

assembly.

14. A system according to Claim 13, wherein said

collar includes a pin for rotatably mounting said

locking mechanism.

15. A system according to Claim 13, wherein said

second surface on said locking mechanism press-fits

against said tapered face of said wedge assembly.

16. A system according to Claim 13, wherein said

locking mechanism translates relative to said wedge

assembly, and with said locking mechanism in a first

position passes over said wedge assembly when

translating in one direction and creates a wedging

force when translating in a second direction.

A



18. A support system according to Caim 17, wherein said support neans

I ncl udes a | ocking nmechani smhaving a first position for press-fitting

agai nst said wedge assenbly and a second position for rel easing the
press-fitting. 19. A support system according to Claim 18, wherein
sai d support neans further conprises a collar structurally associated with
the supported nmenber, with said | ocking mechgpi smrotatably supported by
said collar. 20. A support system according to Caim 18, wherein said
| ocki ng mechani sm has a handl e for mani pul ating sai d | ocki ng nechani sm
between the first and second papbbrénsystem, cdhprAsiygtem according to
Claim 17, wherein said wedge assenbly 1 n¢ludes a wedge and a sl eeve
cooperating with each other 2af88P°%% B°8§Gpport post . 22. A system
according to Caim2l, wherei wesgedassdopblgndhasidgshetapehadepartaongue and

groove assenbly f&gg%ggaeggtgggdwgggaggghpgg er. 23. A system

according to Claim wher el n sal e“and’sai d sl eeve are hinged
t oget her. [err] support means for adjustablyggupportingza A

system accordi ng tembka #b2kaiwheugbBreapdsel,eana i ncl udes cutout portions.
aligning means for aligning said wedge

assembly and said support means.

18. A support system according to Claim 17,
wherein said support means includes a locking mechanism
having a first position for press-fitting against said
wedge assembly and a second position for releasing the

press-fitting.

19. A support system according to Claim 18,
wherein said support means further comprises a collar
structurally associated with the supported member, with
said locking mechanism rotatably supported by said
collar.

20. A support system according to Claim 18,
wherein said locking mechanism has a handle for
manipulating said locking mechanism between the first
and second positions.

21. A system according to Claim 17, wherein said
wedge assembly includes a wedge and a sleeve

cooperating with each other about said support post.

22. A system according to Claim 21, wherein said
wedge and said sleeve have a tongue and groove assembly

for cooperation with each other.

23. A system according to Claim 21, wherein said
wedge and said sleeve are hinged together.

) O A



25. A systemaccording to Claim17, wherein said aligning means includes a
camm ng surface on said wedge assenbly. 26. A system according to
Claim 25, wherein said canm ng surface is provided on top and bottom ends
of said wedge assenbly. 27. A system according to C aim 25, wherein
said camm ng surface conprises a ridge on said wedge assenbly. 28. A
system according to Claim1l7, wherein saidggligning means includes a
camming portion on said collar. 29. A system according to C ai m 28,
wherein said canming portion on said collar conprises a rounded corner.

30. A system accordigg. toaCh bﬁb%gacwﬁ@ﬂ@hg sai dleemndeqd ehemein anéd

provi ded on upper and | o ort Il ons, of sal.d collar. 31. A system
according to O StREYE, 1 mﬁPQEﬁ SHEEREePPEF28P°sai d sl eeve has a fl at
surface. 32. A systemaccording to Claim31l, wherein said flat

surface i s disposed gt 2 g dyBACH A0cBhasakaLs! eeuenang cybspdanabana | ts

entire vertical |eng stem accor Cl ai m 18, mhereln
sai d | ocking neehagnsnglmchuéesnalgdﬁﬁaéeCﬁ@ml§9e§§r AEEi R 8§84Fn¥ed 8eface

of said medge a
ot sa S58ERhbYy.

26. A system according to Claim 25, wherein said
camming surface is provided on top and bottom ends of

salid wedge assembly.

27. A system according to Claim 25, wherein said
camming surface comprises a ridge on said wedge

assembly.

28. A system according to Claim 17, wherein said
aligning means includes a camming portion on said

collar.

29. A system according to Claim 28, wherein said
camming portion on said collar comprises a rounded

corner.

30. A system according to Claim 29, wherein said
rounded corners are provided on upper and lower

portions of said collar.

31. A system according to Claim 21, wherein an

exterior of said sleeve has a flat surface.
32. A system according to Claim 31, wherein said
flat surface is disposed at a mid-portion of said

sleeve and extends along its entire vertical length.

33. A system according to Claim 18, wherein said

locking mechanism includes a surface for press-fitting

* C L M s *

against a face of said wedge assembly.



- 42 - 34. A system according to Claim 18, wherein said | ocking
mechani smtranslates relative to said wedge assenbly, and with said | ocking
mechanismin a first position passes over said wedge assenbly when
translating in one direction and creates a wedgi ng force when translating

in a second direction. 35. A systemfor supporting a nenber, said
system conpri si ng: a support pasfyy - a wedge assenbly
with a tapered face and nounted to said support post, with said wedge
assenbly having a longitudinal axis and a camm ng surface; and a

collar secured to theqenersysde sdqpdimt ceaidienllar Witdig adid st

surface and a second surface, .wherein ald first .surface on said

collar and said rﬁ;g r%elﬁ% ’E@ﬂb&%ﬁ}%}%@fg&%"gﬁéﬁ@ﬂ foats@lé#é"aeg%& eto

turn sai d wedge sy, abwltwiittts dagndyiltackimed mealsirbysma icamrifigsdct i on

fromsaid collar ﬁ@&piﬁ%%o%e&ugﬁqf “@Qi(%’%a a%s%q{ﬂlg “@lre%ss-fi ts agai nst
) . A

[
sai d wedge asse§§1y . . system according to daim 35, further
conprising a | ocﬂéwlrmilﬁn%’{?pﬁé%w Y FeAt@S, anwwedsaid | ocki ng

mechani sm i ncl udig¥tes aitbrs aGanb 1atfRe e d f JH¥ReRt fdildddtd o3gai nst sai d
wedge assenbly. 37. A systemaccording to C aim 36, wherein said

| ocki ng mechani smis actuabl e between a first position conpressing said
wedge assenbly and s@mpor tA reystfeen rfend eyupad-ta ree @O mebn@sd , t isaridnatystem

conpressi ng sai %O%q%esiq,is&enbl y.

a support post;

a wedge assembly with a tapered face and
mounted to said support post, with said wedge assembly
having a longitudinal axis and a camming surface; and

a collar secured to the member to be
supported, said collar having a first surface and a
second surface, wherein

said first surface on said collar and said
camming surface on said wedge assembly are engagable to
turn said wedge assembly about its longitudinal axis by
a camming action from said collar, and said second
surface on said collar press-fits against said wedge
assembly.

36. A system according to Claim 35, further
comprising a locking mechanism supported by said
collar, with said locking mechanism including said
second surface for press-fitting against said wedge
assembly.

37. A system according to Claim 36, wherein said
locking mechanism is actuable between a first position
compressing said wedge assembly and supporting the
member and a second position not compressing said wedge
assembly.

R R



- 43, - 38. A system according to Caim35, wherein said wedge
assenbly includes a wedge and a sl eeve cooperating wth each other about

sai d support post. 39. A systemaccording to Claim 38, wherein said
wedge and said sleeve include a tongue and groove assenbly for cooperation
wi th each other. 40. A system according to Caim 38, wherein said
wedge and said sleeve are hinged together.,; _ 41. A system according to
Cl aim 38, wherein said sleeve includes cutout portions. 42. A system

according to Caim35, wherein said camm ng surface is provided on top and

bottom ends of said @@dgeAaéfgebﬁyaccording460 ALgyat o8] apRerdingsandd ai m
35, wherein said camm ng surface on _said megge as enbliaconprises a ridge.

44. A system actefdPndsSEemel ¥ #AIUAGReR VAR 0P ANnBSBGt t om ends of
sai d wedge ?SSeﬁbbﬁeﬂaﬁEngnﬁiﬂﬂeéaahpﬁtheﬁfabbdgesai@ﬁShpparh paisd. pair of
ridges curving toward each other and form ng a scallop portion

t her ebet ween. 45. A system according to Claim 35, wherein said first
surface on said collap.i shasgatmmngcpording torChaimt BRg whedeianfrhg

sur f ace. - wiBac A AU LETNACFLOL NG L0y BL A M SRguLhaha! grasid i st
surface on said CoO Far conprises a roun e‘é corner.
assembly for cooperation with each other.

40. A system according to Claim 38, wherein said

wedge and said sleeve are hinged together.

41. A system according to Claim 38, wherein said

sleeve includes cutout portions.

42. A system according to Claim 35, wherein said
camming surface is provided on top and bottom ends of

said wedge assembly.

43. A system according to Claim 35, wherein said
camming surface on said wedge assembly comprises a

ridge.

44. A system according to Claim 42, wherein said
top and bottom ends of said wedge assembly each
includes a pair of ridges, with each said pair of
ridges curving toward each other and forming a scallop

portion therebetween.

45. A system according to Claim 35, wherein said
first surface on said collar is a camming portion for

abutting said camming surface.

46. A system according to Claim 35, wherein said
first surface on said collar comprises a rounded

corner.

O



- 44, - 47. A system according to C aim46, wherein said rounded

corngr'is formed on upper and | ower portions of said collar. 48. A
system according to Cl aim 38, wherein an exterior of said sleeve has a flat
sur f ace. 49. A system according to Caim48, wherein said flat
surface is disposed at a md-portion of said sleeve and extends along its
entire vertical |ength. 50. A sys;egqapcording to daim35, wherein
sai d second surface on said | ocking nechanism press-fits agai nst said
tapered face of said wedge assenbly. 51. A systemaccording to Caim

37, wherein said | ocking ﬂEﬁ?gQgﬁngggggagﬁéegor@igghvgsgowggggiﬂegggd
assenbly, and with said | ocki ng nmechanismin the f|rs£a§05|t|on gasse over

sai d wedge asserPUpdefeRorRrarsiat FAGTPA SReVBPFECENSNIANBT cPRELER™E REdgi ng
force when tranghagi pRg118ra second direction. 52. A systemfor
supporting a nenber on a support post, conprising: a wedge
assenbly, having a tapered portion, nountable on the support post;

support neans, secured.t oAt hgstembeccotdingdfasCabliyn 38ppeheragnt 4w nenber

to the support gosLiiBRdar saia s1e8lbORLEYAMEERE LRErALEGNI NG said wedge
assenbly on the Suppor posf.
49. A system according to Claim 48, wherein said
flat surface is disposed at a mid-portion of said
sleeve and extends along its entire vertical length.

50. A system according to Claim 35, wherein said
second surface on said locking mechanism press-fits

against said tapered face of said wedge assembly.

51. A system according to Claim 37, wherein said
locking mechanism translates relative to said wedge
assembly, and with said locking mechanism in the first
position passes over said wedge assembly when
translating in one direction and creates a wedging

force when translating in a second direction.

52. A system for supporting a member on a support
post, comprising:
a wedge assembly, having a tapered portion,
mountable on the support post;
support means, secured to the member, for

adjustably supporting the member to the support post;

and
aligning means for aligning said wedge

assembly on the support post.

* [ L M S *



