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BACKGROUND OF THE INVENTION
Field of the Invention

15 The present invention relates generally to an item-
supporting structure that can be used to support
shelving or other elements for carrying or supporting
any desired item. More particularly, the present
invention relates to a support assembly for use in, for

20 example, a knock-down shelving system, to adjustably
support shelves.

The support -assembly of the present invention can be
ideally incorporated into a knock-down shelving system

. 25 that includes a plurality of support posts for
supporting one or more shelves at corner support

. assemblies therecf. The shelving system will include a
snap-on wedge member with detent means for adjustably
locating the wedge member at predetermined heights on

30 the support post. In accordance with the present

invention, each corner support assembly features a
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present invention relates generally to an item supporting structure
that can be used to support -shelving or other elenents for carrying
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"knock-down shel ving system to adjustably support shel ves.
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i ncorporated into a knock-down shelving system 25 that includes a

plurality of support posts for supporgigg_one or nore shelves at
corner support assenblies thereof. The Shelving systemw I | include
a snap-on wedge nenber with detent means for adjustably

| ocating the wedge r®y1hek,akhpeRdesestiueEuPe] BPhlfeHtiatdd withethupport
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PCT/ US96/ 10356 supported by the collar and actuable between a locking
position and an unlocking position. In the unlocking
5 position, the corner support assemblies allow the shelf
to translate relative to the support posts. When the
flippers are locked, the collars are secured to each
respective wedge member and post by a wedging action.
Operation of the flipper thus permits easy height
10 adjustment of the shelf without the need for tools, and
also without compromising the load bearing capacity of
.the shelving system. ' :

Description of the Prior Art
15
Shelving systems having adjustable'height shelves and
so-called "knock-down" type shelving systems are known,
and each has utility in many applications. For
example, a knockdown shelving system with adjustable
20 height shelves may be used in food service, industrial,
commercial, hospital, and similar fields for storage of
any desired items.

One type of known adjustable, knockdown shelving system

25 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
shelving system disclosed in these patents has achieved
great commercial success under assignee’s trademark

30 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
surface. A basic shelving system might include four
support posts to support one or more formed-wire

35 shelves, with each shelf having a frusto-conically-
shaped collar at each corner for receiving a support
post. A two-piece interlocking sleeve fits around the



- 2- collar, which is structurally associated with the shel f,

and a | ocking nechanlsn1 or flipper, rotatably supported by the
col l ar and actuabl e between a | ocking position and an unl ocki ng
position. In the unlocking 5 position, the corner support assenblies

. allow the shelf to translate relative to the support posts. Wen the
flippers are | ocked, the collars are secured to each respective wedge
menber and poWOBYOMIXedgi ng acti on. Operation of the fP¢HPE& 10385
permts easy height 10 adj ustment of the shelf w thout the need for
tool s, and al so wi thout conprom sing the | oad bearing capacity of
the shel ving system Descri ption of Tﬁ% Prior Art 15

- Shel vi ng systens havi ng adj ust abl e hei ght shel ves and so-cal | ed
knock-down" type saabgsbﬂe post errﬁnfer %l@l@‘@‘featuresaadriﬁcbnhﬁésUt' lity in

many. appl i cati ons. r nockdown_shel.v stem w t
adj ustable 20 hei Qﬂf‘e§h‘é¥v%‘§r€%r% % ?é"c?ﬁg&ngo&fesgfv#gg ITRAYST r¢R the
cormer ci al , hospi t abuppadt spost sand ikdsda figustoocegécetly- Shap@@yoﬂegrred
| tens. e Lupeagk kM‘Eh Yalqhie atk Rpek dawRonhelys éant_@m 25
is disclosed in_US. Pa&enfs . 3,424, 1 éég? )k g 523, 508
(Masl ow), whi ch3ar e ©QEB; SWQHttEP%rﬂPaPe ° EVOFO RBTEubj ToE Sﬁppoft
i nvention. The adj upbabbefitted wit \slepveysiaae qheselltvsddlnnthhesel.‘pm:@nt s
has achi eved of each shelf to assemble the shelving system. When
assembled, the weight of the shelf creates a radially-
inwardly directed force between the collars and
10 sleeves. This force brings the sleeves into a locking
relation with the posts and creates a wedging force
between the collars and sleeves.

While the SUPER ERECTA SHELF shelving system has proven

is very successful in providing an easy to assemble
shelving system with a substantial load-bearing
capacity, adjusting the shelves can sometimes require
the use of a hammer or other tool to disengage the
shelf collars from the sleeves. The weight of the

20 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
significant amount of force is needed to raise the
shelf off of the sleeves.

25
A shelving system with easy to adjust shelves is
provided in U.S. Patent No. 5,415,302. This shelving
system uses hanger brackets to permit easy installation
and adjustment of the shelves without requiring the

30 disassembly of the entire shelving system or the use of

. tools. This shelving system, known under the trademark
OWIKSLOT SHELF, is also assigned to the assignee of the
v ' subject invention. The QWIKSLOT SHELF shelving system

uses support posts formed with a plurality of elongated

35 slots at regular vertical intervals for receiving the
hanger brackets. The slotted support post can also
have annular grooves as discussed above in the SUPER



great commrerci al success under assignee's trademark 30 SUPER FRECTA

- SHELF. This shelving system uses a plurality of cylindrical support
posts provided with a series of equally spaced, annul ar grooves on
its outer surface. A basic shelving system m ght include four
support posts to support one or nore forned-wire 35 shel ves, with each
shel f having a frusto coni cal |l y- shaped collar at each r
recei ving a s(YpHraoe post. A two-piece interlocking sl egg‘g)bg éfhg;éaground
t he VV97/00033
PCT/ US96/ 10356 ' 4 - "3 support post.
The sl eeve features arib onits interior surface for engagi ng one of
t he grooves on the support post and has a frusto-conically-shaped
out elr Sﬁr f aﬁ&EHXﬁ;ﬂm hSHEM" @ﬁlvlﬁ}ngt Bgsbait ona sesdlgniasl daeh hanger
conpl enent the s aeC)t SIS e r ts fitted
W th sleeves are re lé?% i rgné’fecso é:rgé%catlg eacﬁ s%eaf i® e‘oi(%'Zssenbl e the
shel ving system When assenbl ed, the weight of the shelf creates a

radial | y- | nwerpil yh&ag@ﬁtméx@t@e upedWeANth8eQWOKSEOB SHELF 10
sleeves. This Eorceh£{¢{§§ syéié%‘%. %&'fggoegsyoggﬁﬁgkment of the
| shelves. A potential drawback in some applications,
however, is that shelves secured by means of the hanger
brackets do not provide the heavy-duty load bearing
capacity of other shelving systems, such as the SUPER
10 ERECTA SHELF shelving system.

Stili another type of successful shelving system, sold
and marketed under the trademark METROMAX and also
assigned to the assignee of the subject invention,

15 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.

20 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

25 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.

30 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.

35 A center beam may be inserted between the end beams,
parallel to the side beams, to increase the load-
bearing capacity of the system. A plurality of plastic



relation with the posts and creates a wedging force bet ween t he
. 6ol lars and sl eeves. Wi | e the SUPER ERECTA SHELF shel vi ng system
has proven 15 very successful in providing an easy to assenbl e
shel ving systemw th a substantial |oad-bearing capacity, adjusting
t he shel ves can sonetines require the use of a hamrer or other too
to di sengage the shelf collars fromthe sl eeves. The | e
20 shel f and¥Q tns supported thereon, especially over S9€1F0r§§j can
build up the wedging force between the shelf collars and the sl eeves
to the point where a significant anount of_force is needed to raise
t he shel f off of the sleeves. 25 A shel ving system w th easy
to adjust shelves is provided in U S. Patent No. 5,415,302. This
~shel vi ng syst ettelfemabangee adapked d depamnEp-fdasyntostie |sitaldh

~and adj ustment of t elv t [ JJE% gﬁéfggg f the
~entire shelving sys!tge}mﬁt%r tﬁge\gghgi)? EEaHE iré or% F}il ggsﬁg%w s_ys%bogt
“known under the trad¥nEPRRET assEﬁP%&Eﬁ]¢?ﬂﬂHﬂseq:QfaPsG°§§§FgH@EF%Q¥

assi gnee of the theSh\deebteamnvenWe@gne mdnbe@Na6d QT s8plak-at e hedMiaxg s;Astem

uses support posts fQrued Withed BLUERL édﬂ r %O%Q%tnegnd?’g $ﬂa§r -ar‘tﬁ

regul ar verti cal |ntervals Oor receivin rac
slotted support postsegd&gdargothe SuPH‘aV'é ReffuIERd g‘ﬁ?@\?eﬁ‘eﬂ?eﬁl %%s%rﬁo
in the SUPER by a wedging action. Two lock cylinders lock the

collar to the corner portion to secure the sleeve.

10 While the design of the modular shelf provides many
' advantages, adjusting the shelf can, on occasion,
_reQuire use of a hammer or other tool to disengage the
formed sleeve from the wedge member for the same '
reascons discussed above in connection with the .SUPER
15 ERECTA SHELF shelving system.

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

For purposes of explanation, the present invention will
be described with reference to a shelving system.
30 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
. shelves, as described below in greater detail, and
other elements fbr'carrying a wide variety of items.
35 For example, the support system can support
combinations of shelving, drawers, work surfaces,
racks, bins, hooks and the like.
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bracket receives a truncated corner of a shelf. . The hanger brackets
used in the QN KSLOT SHELF 5 shelving systemallow for easy adjustnent of
t he ] ﬁhfl ves. A potential drawback in sone applications, however,
i s that shelves secured by neans of the hanger brackets vi de
t he heavy- dut YY® 84¥%eari ng capacity of other shelving ssgpﬂﬁk" tch
as the SUPER 10 ERECTA SHELF shel vi ng system Still another type
of successful shelving system sold and sar ket ed under the tradenark
METROVAX and also assigned to the assignee of the subject invention,
15 features a "knock-down" shelving systemthat uses triangul ar

support posts. Suchaa, §ya1 S itheiswj 1 obfiebt SofPahenpsedlent
4,811, 670, No. 4,964 3 1%19 jpfincipal obfie pse
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of a shelf to the tdihaagueasy to assﬁmhkﬁtaqﬁx§?SWh@PuééﬁuétwéGQBYnéﬁﬁﬁr a
corner bracket shali{ing Ukpddamassociated with the shelf and a collar.

Another object of the present invention is to provide a
- shelf support assembly that can be quickly and easily

adjusted.
i0
It is another ocbject of the present invention to
. provide a shelf support assembly that is statically
secured to the shelving system to provide substantial
load-bearing capacity.-
1s

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

20 In accordance with one aspect of the invention, a
support system comprises a support post, a tapered
wedge member located on the support post, and support
means for adjustably supporting a member. The support
means includes a locking mechanism having a first

25 position for press-fitting the wedge members against
the support posts and a second position for ailowing
the member to slide over the support posts.

In accordance with another aspect of the invention, a
30 system for supporting a member comprises a support post
having a longitudinal axis, a wedge member with a
tapered face and mounted to the support post, and
supporting means secured to the member for supporting
the member to the support post. The supporting means
35 is seated on the support post and the mounted wedge
member and is actuable between a first position for



The wedge nenber snap-fits on the support post,. and the 25 °collar and
. corner bracket forma sleeve around the support post. The forned
sl eeve fits against the support post and wedge nenber and supports
the shelf by a wedgi ng force. 30 The shelving systens in U S
Pat ents No. 4,964, 350, No. 5,271,337, and No. 5,279, 231, feature

nodul ar shel ves I n conbination with the triangul ar suppcrt %ﬁ‘ﬁ gi The
nmodul ar shel v8¥OPHBORY e a rectangul ar shel f frame for end

beans connected to two side beans. 35 A center beam may be inserted
bet ween the end beans, parallel to the side beans, to increase the
| oad- bearing capacity of the system A'plurality of plastic
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separate collar. A 5 sl eeve forned by the corner portlon and the col | ar
i's In accordance with yet another aspect of the invention,
5 a system for supporting a member comprises a support
post having a longitudinal axis and a wedge member with
a tapered face and mounted to the support post. A
collar is secured to the member, and a locking
mechanism is mounted to the collar, with the locking
i0 mechanism and the collar forming a sleeve around the
support post. The locking mechanism is actuable
between a first position for compressing the wedge
member and supporting the member and a second posit{cn
not compressing the wedge member.

15
In accordance with still another aspect of the
invention, when the locking mechanism is in the first
position, the sleeve engages the support post and wedge
member and is seated thereon by a wedge action.

20 _
In accordance with another aspect of the invention,
when the locking mechanism is in the second position,
the sleeve is slidable over the support post and the
wedge member.

25
These and other objects, aspects, features and
advantages of the present invention will become
apparent from the following detailed description of the
preferred embodiments taken in conjunction with the

30 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partial perspective view of a shelving
35 system in accordance with a first embodiment of the
present invention;



seated on the support post and wedge nenber and secured by a wedgi ng
. action. Two lock cylinders |ock the collar to the corner portion to

" secure the sleeve. 10 Wiile the design of the nodul ar shelf provides
many advant ages, adjusting the shelf can, on occasion, require
use of a hammer or other tool to disengage the formed sl eeve fromthe

wedge nenber for the sane reasons di scussed above in c | wth
the. SUPER 15WOERA SHELF shel vi ng system Despi tg@?;ﬁg&n%&s

significant utility and commerci al success of the above-descri bed
shel ving systens, a need exists for an ignproved support assenbly in
whi ch the shelving 20 system nmay be easily assenbled and t he shel ves
easily adjusted to different heights wi thout the need for any
tools, and in whi chFigershza ves apartdalr pdrbpeet bratview of onafaaaenei-o

provide a | oad carr apas e:fo d
SUMVARY OF THE | NVERE ERF Jl}h@%gglr“p#s’eé“?r%?’b ana*?’olr#% 243 %Fesent

i nvention will embadpert jshaymiiph FigRERehte to a shel ving system 30
However, in its broadest aspect, thIS |nvent|on rel ates to a support

assenbly capabl F:\:'a'&rén% Ives Pegeaeggf)@gr‘;leg'ystfe%btgg?asupport

system can support reafer and
other elements for €8¥RF nef £he d?éle@é’la-F’St pygtent dpraccegniancs wikhnphe, the

support system can superémbodimeritoBhowat ianFighréhe} vi ng, drawers, work
sur f aces, racks, bins, hooks and the |ike.
Figure 3 is a perspective view of a collar in
10 accordance with the first embodiment of the present
invention;

Figure 4 is a perspective view of a flipper in
accordance with the first embodiment of the present
15 invention;

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

20 .
Figure 6A is a partial front elevational view of a
support post in accordance with the first embodiment of
the present invention; .

25 Figure 6B is a partial side elevational view of the
support post shown in Figure 6A in accordance with the
first embodiment of the present invention;

Figure 6C is a top plan view of the support post shown
30 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

35 assembly in accordance with the first embodiment of the
present invention; '
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. ~6- Accordingly, it is a principal object of the present
i nvention to provide a shelf support assenbly for use in an easy to
assenbl e and easy to adjust heavy-duty shel vi ng system 5

- Anot her object of the present invention is to provide a shelf support

- assenbly that : ui ckly and easily adj ust ed.
anot her objecﬂﬁégwpﬁggpresent i nvention to prOV|de a sﬂcv? support
assenbly that is statically secured to the sheIV|ng systemto provide
substanti al | oad-bearing capacity. 15. g - Still another object of
the invention is to provide a shel f support assenbly that is readily
adaptable to various types of support posts.

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

.

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

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

Figure 10 is a top view of a corner of a shelving

system in accordance with the second embodiment'of_the

present invention; ’
15

Figure 11 is a perspective view of a flipper in

accordance with the second embodiment of the present

invention;

20 Figure 12A is a partial perspective view of a support
post and wedge member in accordance with a first
modification of the second embodiment of the present
invention; '

25 Figure 12B is a partial perspective view of a support
post and wedge member in accordance with a second
modification of the second embodiment of the present
invention;

30 Figure 13A is a top view of a corner of a shelving
system in accordance with the modified embodiment shown
in Figure 12A;

Figure 13B is a top view of a corner of a shelving
35 system in accordance with the modified embodiment shown
in Figure 12B; '



20 I n accordance with one aspect of the invention, a support system

conpri ses a support post, a tapered wedge nenber | ocated on the

© support post, and support nmeans for adjustably supporting a nmenber.
The support means includes a | ocking nmechani smhaving a first 25

position for press-fitting the wedge nmenbers agai nst t he support

posts and a sgeondpasi tion for allow ng the menber to sdyngeRds8E t he
support posts. I n accordance with another aspect of the Invention, -
a 30 system for supporting a nmenber conprises a support post

having a | ongitudi nal axis, a wedge nenber wi §h a. t apered face and
nounted to the support post, and supporting neans secured to the
menber for supporting t he nenber to the support post. The supporting
means 35 is seat Bdgumet héAsimporpespective viewnodnaeflipdge in

menber and is actua i iesian . .
PCT/ US96/ 10356 %Eifgaﬁﬁéénwftﬁ tid a&&;fiea e&?$§1ment showiCi R 7¢ 50

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

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

Figure 16 is a top view of a corner of a shelving . -
system in accordance with the third embodiment of the
15 present invention;

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

20
Figure 18 is a partial perspective view of a support
post and wedge member in accordance with a modification
of the third embodiment of the present invention; '

25 Figure 19 is a perspective view of a flipper in
accordance with the modified third embodiment of the
present invention;

Figure 20 is a partial perspective view of a flanged
30 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 of a
shelving system in accordance with the fourth
35 embodiment of the present invention;
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conpressing the wedge nenber and supporting the nenber and a second

position not conpressing the wedge nenber. I n accordance with yet

' anot her aspect of the invention, 5 a.system for supporting a nmenber
conprises a support post having a |ongitudinal axis and a wedge nenber

W th a tapered face and nounted to the support post. A collar is

secured to the , and a | ocki ng mechani smi s nount

collar, with PWQE¥$§ﬁ% ng 10 mechani sm and the col | ar forniﬁgngﬁzéggﬁ%

around the support post. The | ocking nmechanismis actuable

between a first position for conpressing the ygdge - nmenber and

supporting the nenber and a second position not conpressing the wedge

menber. 15 In accordance with still another aspect of the

i nvention, when therigeié mp ri@craa@iesﬁpie&twethiaex&idsta fl:l.ppepoiinti on, the

sl eeve engages the 58{389&&&%’@1&”‘111‘@3?8&::@ ance W tth anotl’%e;> EQt

t hereon by a wedge ac accord aspect of
the jinvention, inygrtiame | ocki ng mechanismis in the second position,
the sleeve is slidable over the support post and the wedge nenber.

25 These t her ect e ages of
the present inv ntlg?‘i SUET | ecorre stk %t],%vai:‘i‘éﬁ ]‘?‘?%%P?%f tfhﬁ Is(;% @QE °
det ai | ed descri pti oass¢mblie in acc9ﬁ4§ﬂ§ﬁr@éténﬁbﬁlWﬁ#&@#Q4ﬂﬁﬂ¥QQ4ment
conjunction with thghowf in JEGAM@MNMIBIY draw ngs. BRI EF

DESCRI PTI ON OF THE DRAW NGS

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

Figure 25 is a perspective view of a flipper in
accordance with the fifth embodiment of the present .
15 invention; '

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

20 Figure 27 is a rear elevational view of the flipper
shown in Figure 25;

Figure 28 is a cross-sectional view of the flipper
taken long lines I-I in Figure 27;

25
Figure 29 is a cross-sectional view of the flipper,
taken along lines II-II in Figure 27;

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

Figure 31 is a side elevational view, partly in cross-
section, of the wedge shown in Figure 30;

35 Figure 32 is a perspective view of the support assembly
in accordance with the fifth embodiment as viewed from
above a wire shelf frame; and



Figure 1 is a partial perspective view of a shelving 35 syétemin

accordance with a first enbodi nent of the present invention;
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-8- - Figure 2A is a partial perspective view of one corner of

}:he shel vi ng system I n accordance with the first enbodi ment shown in
i gure 1; ure 2B is a partial perspective view of

corner of the ‘%‘Hé?’%“?r"g systemin gccordange Wlpth t he W%gn%o I ment

shown in Figure 1; : Figure 3 is a perspective ViEM/Of acollar in

10 accordance with the first enbodi nent of _thg present i nvention;

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

5 DESCRIPTIO F E_PREFERRED EMBODIMENTS

For purposes of explanation only, and to illustrate in
part how the present invention may be adapted easily to
conventional shelving technology, the support assembly

10 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
assemblies thereof. Of course, the support assembly of

15 the present invention can be used in various types of
support systems, e.g., cabinets, closets, etc., with a
shelving system being only one example thereof.
Moreover, the support assembly can be used in

. conjunction with many shelf embodiments and is not

20 limited to use with a corner of a shelf or, for that
matter, a corner of any supported member. In the
examples given below, the support assembly is
structurally associated with a wire shelf frame
designed to be fitted with plastic shelf mats.

25 However, the support assembly of the present invention
will be readily adaptable to many other shelf
embodiments including, but not limited to, a wire shelf
or a solid sheet metal shelf.

30 Figure 1 illustrates one corner of a shelving system
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.

35 '

Generally speaking, the corner support assembly 14 is
comprised of a collar 16 and a locking mechanism, or



Figure 4 is a perspective view of a flipper in accordance with the

. first enbodi nent of the present 15 I nvention; Figure 5is a

'~ perspective view of a wedge nenber in accordance with the first

- enbodi ment of the present i nvention; 20 Figure 6A is a parti al
front elevational view of a support post in accordance with the first
enbodi nent of the present invention; 25 Figure 6B is a partial side
el evational viWQPHRIOBe support post shown in Figure GAﬁiﬁﬁﬂ%ﬁ#ﬁance
with the first enmbodi nent of the present invention; Figure 6C
Is a top plan view of the support post shown 0 in Figure 6A in
accordance with the first enbodi nent of - he present invention
Figure 7A is a partial side elevational view, partially in

Crfﬁsiﬁecgioni O];m t MO;% RRthtaBdyChblfted 3o RS S&MlaL | N BEeaRdance

" .e 'rstoe Ov:{env}:},ntth% ftlr:}.%per is Bﬁ%&%”in'{‘t"se n&rlecpéked position.
The corner support assembly is secured between an end
outer rail 24 and a side outer rail 24’ which form part

5 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,

and the corner support assembly 14 surrounds the

10 support post and wedge member like a sleeve and is
seated thereon to support the shelf frame with a
wedging force.

Although Figure 1 is a partial view showing only one
15 corner of the shelving system, it will be understood
that the shelving system will normally include a
plurality of support posts 12 corresponding in number
to the number of corner support assemblies 14 in the
shelf frame 10. In a typical shelving system, one or
20 more rectangularly-shaped shelf frames will have a -
corner support assembly in each of four corners.

In this embodiment, the wire shelf frame 10 is part of
a modular shelf that is formed by securing the outer

25 rails 24 and 24’ to the corner support assemblies 14 by
conventional means such as welding. In a rectangular
shelf configuration, for example, two end outer rails
24 and two side outer rails 24’ will be secured between
four corner support assemblies to comprise the wire

30 shelf fraﬁe. As illustrated in Figure 1, each outer
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

35 for additional support and to increase the load-bearing
capacity of the shelf.
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-9- Figure 7B is a parti al top pl an vi ew of the support post

. and corner assenbly in accordance with the. first enbodi nent of the

! present invention; 5 Figures 8A and 8B are perspective views of a

: Left-hand shield in accordance with the present invention;

igure 9 is a partial perspective view of a support - pos e

member in accoV3EVM3}ith a second 10 enbod?ﬁent of thepprégﬂﬂgmwﬁgg
i nvention; Figure 10 is a top view of a corner of a shelving
systemin accordance with the second enbodi nent,of the pr esent
I nvention; 15 Figure 11 is a perspective view of a flipper in
accordance with the second enbodi nent of the present i nventi on; 20

Figure 12A is a partdrﬁéﬁﬁéﬁmﬁéd YRterawloffoz anapedsnar 16 amaSItmnéuwedge

genbngg,r n"legt angO»[ ﬂgngs ém' é 24’ is mmgdllf ! glgg{: gfel.larlﬁl.ys%%q}&d rolled

steel or stainless steel. These compositions are
relatively light weight, provide high structural

5 rigidity, and are inexpensive to manufacture by known
metal forming methods. Further, stainless steel is
resistant to corrbsion and easily cleaned, so that it
may be utilized in many sanitary applications,
including food service applications. |

10
With reference to Figure 2A, the wire shelf frame °
supports one or more removable shelf mats 32 to .
complete the modular shelf. The shelf mats are
preferably made of a polymef material and can be snap-

is fit or otherwise friction fit to the wire shelf frame.
This allows the shelf mats to be easily removed and
cleaned, if desired. Figure 2A also illustrates
shields 22 that can be snap-fit onto the shelf frame at
one or both ends of the side outer rail 24’ to provide

20 an aesthetically pleasing, finished look. The vertical
edges of the shelf mats 32 at the corners are cut away
to accommodate the shields 22. The shields are
preferably used only on the side outer rails 24’, which
are normally longer than the end outer rails 24.

25 Figﬁre 2B is a perspective view of the shelving system
looking at one end of the shelf, which is not provided
with the shield.

An isolated view of the collar 16 is provided in Figure

30 3. The collar includes a cylindrical shaft 34,
preferably non-rotatable, secured between two lateral
gides 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

35 lateral sides is contoured to fit the outward-facing
shape of the post 12. 1In this embodiment, the post has
a generally triangular cross-section as discussed in



I nventi on; 25 Figure 12B is a partial perspective view of a support

post and wedge nenber in accordance with a second nmodi fication of the

- second enbodi ment of the present i nventi on; 30 Figure 13Ais a
top view of a corner of a shelving systemin accordance with the
nodi fi ed enbodi nent shown In Figure 12A; Figure 13Bis a top
view of a cor shelving 35 systemin accordance wt L fied
enbodi ment Shg&&ﬂbﬁ)‘wﬁs in Figure 12B; VO 97/ 00033 et
PCT/ US96/ 10356 ' - 10 - Fi gure 14A
Is a perspective view of a flipper in -.aggordance with the nodified

enbodi nent shown in Figure

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. '

5 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
has a flat portion 47 and a rounded portion 49, with

10 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
the user. A rear face 44 of the flipper, which extends

15 at an angle from the flat portion 47 and cannot be seen
in Figure 4, is shaped to complement the shape of the
wedge member 20, which in this embodiment is
substantially flat. The flipper is mounted on the
collar to rotate about a longitudinal axis of the

20 shaft. The preferred material for the flipper is a

~ rigid molded plastic such as, for example, reinforced
nylon.

While in this embodiment the cylindrical cavity .40 and

25 shaft 34 interface to rotatably support the flipper on
the collar, other means for rotatably supporting the
flipper could be provided without departing from the
scope of the invention. For example, the flipper could
have rounded beads on either end that would sit in

30 complemenéary-shaped indents on the collar, or
conversely, the collar could have the rounded beads
which mate with indents on opposite ends of the
flipper. '

35 Figure 5 shows a wedge member 20 designed to clip onto
an interior face of the support post 12. The wedge
member includes a front portion 45 flanked by two



12A, 5 Figure 14B is a perspective view of a flipper in

accordance with the nodified enbodi mrent shown in Figure 12B,; _
Figure 15 is a partial perspective view of a support 10 post and a wedge
- menber in accordance with a third enbodi nent of the present
“invention; Figure 16 is a top view of a corner of a shel ving.
systemin acc with the third enbodi nent of the 15 pr
i nventi on; 9J&é’%@"'gure 17 is a perspective view of a flipper 1n 10356
accordance with the third enbodi nent of the present i nvention; 20

Figure 18 is a partial perspective view of a jgipport post and wedge
menber in accordance with a nodification of the third enbodi nent of
the present invention; 25 Figure 19 is a perspective view of a flipper
in accor dancecmtblnmkieliwpdi 47 efiot hel topirupdiore Enap- flilte ing, thpresent

i nventi on; rgn g.g FSofic§2Eh 2buhiSs dVe Wk rd oyl anged 30
support post and we e e |% accordad%e Wquﬁ; yda °errbodlrrent
of the present inv means such as internal beads, or rlbs, 46 are

prov1ded on the internal surface of the wedge member
5 and are spaced at intervals corresponding to the
spacing of grooves on the support post.

The configuration of the internal beads is designed to
mate with the configuration of the grooves in the

10 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 - .
number of reasons including, for example, the size of

15 the wedge member 20, the size of the spacing of the
grooves in the support posts, and the shelving
application. The internal beads provide vertical
support when they are seated in the grooves of a
support post. To further secure the wedge member on

20 the support posts, additional vertical support is
provided by a wedge action as discussed below. It will
therefore be appreciated that the wedge member 20 may
be clipped on to the support posts at any incremented
height, and further may be translated up and down to

25 any other incremented height.

A cut-out 48 can be provided in the front portion 45 to

view optional numbers on the support post for |

vertically aligning the wedge member with wedge members
30 on other éupport posts.

The outer surface of the front portion is substantially
flat in this embodiment to correspond to the
substantially f£lat rear face 44 of the flipper.

35 Although not readily recognizable in Figure 5, the
front portion is also slightly tapered from its upper
end to its lower end, such that the lower end is wider



Figure 21 is a top view of a corner portion of a shelvihg systemin
accordance with the fourth 35 enbodi nent of the present invention;

WD 97/ 00033 _ _ PCT/ US96/ 10356
- 11 - Figure 22 is a perspective view of a flipper in
accordance wth the fourth enbodi nent of the present - invention; 5

Figure 23 is a_si | evational view of the support ass E%sbﬂas
accor dance mﬁtﬂ"*ﬁ@mﬁgdified enbodi nment shown in Figure%%% ; d
Figure 24 is a perspective view of a collar in 10 accordance with a

fifth enbodi ment of the present inventiopy _

10

15

20

25

30

35

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
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.

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
as reinforced nylon. Such a molded plastic wedge
member can be easily clipped on to and off of the
support post. However, other materials which provide
the desired characteristics may be used.

A vertical support post 12 in accordance with this
embodiment of the invention is shown in Figures 6A, 6B
and 6C. As best seen in Figure 6C, the support post 12
has a generally right equilateral triangular cross-
section, which can also be described as a trilobal
cross-section. A right-angled apex 50 and two flat
exterior sides 52 face the exterior of the shelving
system, and interior angled apexes 54 and an interior
side 56 of the support post face the interior of the
shelving assembly. Accordingly, as explained in detail

'in U.S. Patent No. 4,811,670, which is herein

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.

The support post includes a plurality of horizontal
grooves 58 that are preferably, but not necessarily,



Figure 25 is a perspective view of a flipper in accordance with the

fifth enbodi nent of the present 15 I nvention; Figure 26, is a

- bottom plan view of the flipper shown in Figure 25; 20 Fi gure 27
is a rear elevational view of the flipper shown in Figure 25;
Figure 28 is a cross sectional view of the flipper t aken Iong i nes
-1 in Figure 27 Figure 29 is a cross-sectional vig @ﬁ
flipper, fj Hnélong lines Il-11 in Figure 27; ¥$¥ﬁﬁ9 is a
perspective view of a wedge in 30 accordance with the fifth embodi ment
of the invention; Figure 31 is a side bevatlonal view, partly in
Cross- section, of the wedge shown in Flgure 30; 35 Figure 32 is
a perspective view of the support assenbly i n accordance with the

fifth enbodlnent as ewventy spated in thallongitudinal sheréctiomesf ahe
post. In Figures 6A through 6C, the grooves are shown
to extend entirely across the interior side 56 of the
post and partially across the apexes 54 of the post.

5 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
appreciated, other comparable detent means for
positioning the wedge member to the support post, such

10 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. .

Although unshown in the drawings, the top end of edch

15 support post 12 can be fitted with an end cap and the
bottom end with a caster, a vertically-adjustable foot,
an end cap, etc. As one example, the bottom end of the
support post can be fitted with a stem receptacle for
threadably receiving a leveling leg}

20 | |
Figures 7A and 7B illustrate how the collar support
assembly 14 is secured to the support post 12. For the
sake of simplicity, the outer rails 24 and 24’ have
been deleted in Figure 7A but are shown to be secured

25 to the lateral sides 36 of the collar 16 in Figure 7B.
When the wedge member 20 is mounted on the support post
12 at the desired height, the cormer support assembly
14 is positioned over the wedge member and the support
post. 1In this regard, the collar 16 and flipper 18

30 together form 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

35 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
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--12 - Figure 33 is a perspective view of the support assenbly

in accordance with the fifth enbodi nent as viewed from bel ow the wire
shel f frame. 5 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

For purposes of explanation only, and to illustrate in part how t he

present invention nmay be adapted easily to conventi onal '
t echnol ogy, t NEOSTBWER t assenbly 10 of the present.inventi8§98§¥+&%%

descri bed bel ow i n use wi th a knock-down shel ving system The
shel vi ng system general ly includes a pl ywality of support posts,"
e.g., four, arranged to support one or nore shelves at corner
assenblies thereof. O course, the support assenbly of 15 t he present
invention can be use@mbervandouBetfpippet for suppqmmdmg shet shelfe. g.,

cabi nets, closets, %EQEWngth fe will ﬁg IRk %f%h&ﬁi@ggoagéﬁagﬁthe

exanpl e thereof e supp can
conjunction with naﬁ?lsﬁéaneﬁBSdFHEﬁfs they greatex the dowpwprddferrs and
with a corner of a t/misf the, gkeatéhathe wedging force.

s
Figure 7A will also be referred to in discussing two
salient features of the present invention. The first
feature relates to the ability of the flipper to easily
and quickly release the wedging action between the

10 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
rotated in the counter-clockwise direction of arrow a
to its unlocked position as represented by the dashed

15 lines. By pivoting the flipper about the shaft 38 in
this manner, the compression force between the flipper
18 and the wedge member is released. Actuation of the
flipper by the user thus allows for quick and reliable
releasing of the wedging action.

20
Another salient feature of the invention is directed to
the ability of the flipper to allow the corner support
assembly to slide over the support post and mounted
wedge member (or members). At rest, the flipper 18

25 . normally hangs, by gravity, in substantially the same
position shown in solid lines in Figure 72, i.e., with
the lower end 43 directed downwardly. Now, with the
flipper in this position and the corner support
assembly disposed below a wedge member mounted on the

30 support pés:, when the shelf is raised toward the wedge
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

35 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



matter, a corner of any supported nenber. In the exanpl es gi ven

bel ow, the support assenbly is structurally associated with a wire
shel f frame designed to be fitted with plastic shelf mats. - 25
However, the support assenbly of the-present invention will be
readi |y adaptable to many ot her shelf enbodi nents i ncl udi ng, but not
limted to, awhbfedde! f or a solid sheet netal shelf. o3sg gure
1 illustrates one corner of a shelving system ‘utiIizingP?%e support
assenbly in accordance with the present invention. In this figure, a
wire shelf frane 10 is positioned on amgglongated support post 12 by
a _ corner support assenbly 14. 35 Ceneral |l y speaking, the
corner support assenbly 14 is conprised of a collar 16 and a | ocking
mechani sm or flipperp Iy /hiGeed toward its unlocked position, the -

PCT/ US96/ 10356 contour of the upper end allows #Be-flipper o ighyy, 18
rotatably mounted tgbégfééé&ngﬁeé Qh&pk%dge member.

5 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
appreciated, when the support assembly is raised over a
series of wedge members spaced apart on the support

10 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
opposite direction back to its at-rest position.
However, this action of the flipper takes place in only

15 one direction, i.e., raising of the support assembly 14
relative to the support post, and in that sense can be
described as a ratchet-like movement. When the support
assembly slides along the support post in the opposite
direction, i.e., downward toward a mounted wedge

20 member, the rear face 44 of the flipper mates with the
front portion 45 of the wedge member and creates a
wedging action. Of course, if the flipper is held in
its raised, or unlocked position, the flipper will
clear the wedge wmember and the support assembly can

25 slide downward over the ‘support post and mounted wedge
member (s) .

The ability of the corner support assembly to translate
relative to wedge member mounted on the support post
30 and slide-completely.thereover enables both the
assembly of a shelving system and an adjustment 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 élipped on to the
35 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



view, the flipper is shown in its unlocked position. The corner
support assenbly is secured between an end outer rail 24 and a side
~outer rail 24" which formpart 5  of the shelf frame 10. A tapered wedge
menber 20 is positioned on the post where the shelf frane is to be
secured. Wth the flipper in the closed position, the wedge nenber is

conpressed agaywgdphdds Support post 12, and the corner STﬁﬁﬁg*““’
assenbly 14 surrounds the 10 support post and wedge nenber |1 ke a sleeve

and is seated thereon to support the shelf frane with a wedgi ng
force. Al t hough Figure 1 is a partial giew show ng only one 15
corner of the shelving system it wll be understood that the
shelving systemw ||l normally include a plurality of support posts 12
correspondi ng i n nuABBtied to ke (vrdgR Wsmbess byrhbe Elippers ansknbl ies 14

in the shel f &126WiRG. theé ¢hdVPitalbes kal ¥eA0osYEbwekedNE T raile
nore rectangul arly- ped. I Tlgpqﬁ id | ve, a . corner_.sup t
assembly in each ofﬁpguggéégﬁeég.g éﬁg'tﬁgghgge%ﬁb%%i$ﬁﬁﬁ? tﬁﬁ?qﬁfgge
shel f frame 10 i s p8HPPert poststomitian thsefilipparsito frasedver $deuring

the outer 25 o ai kecdAdasdt2df weddd mendeRr iAUPRE! hamssEHldaSbhd by .
conventi onal neans %H%Q as Idiéﬁg éil a rect

ngul shel f
configuration, for EXanpre, two end cnﬁeﬁngaFﬁggr Ehe YRIH TR TS J8u5ht er
rails 24' will be s&batetihgefhiprer can rosatecbankrtoubperatassdnblies to

conprise the wire p@sit$b)f théFhelf \can beSloabedd] NuldSute the each
out er rail |n%&gdes a toPlrall hottomr

26 ail 28 a a
snake-like rail 30 SectPed-pétvedh ! &g_‘eéﬁdrSﬁP? H“m weg?%i“}eénh%'rs to
stability. Onelér n6reateahBeecfdewired |wedging foumshovie chivdte ssdcwfed
between paral | el ouWeBgéainkfibers can then be removed from the support -

posts if desired.

It will be appreciated that with this arrangement that
15 allows the flippers to freely rotate, the flippers

"self-regulate" themselves as they return to the at-

rest position to match the slope of the wedge member.

The flippers thus automatically come to rest against a

respective wedge member regardless of the slope of the
20 wedge member to create the necessary wedging force.

To assemble a shelving system with a plurality of
shelves utilizing the corner support assembly of the
present invention, the shelves can be stacked on the

25 floor one atop the other. One set of wedge members for
each shelf is positioned on the support posts at the
desired shelf heights, and then the support posts are
inserted in the aligned corner support assemblies of
the shelves. Each shelf can then be raised, one-by-

30 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

35 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.



35 for additional support and to increase the | oad-bearing ' capacity
of the shelf. WO 97/ 00033

PCT/ US96/ 10356 . - 14 - The
preferred material for the collar 16 and the outer rails 24 and 24
Is nmetal, nost preferably cold rolled steel or stainless steel. These
conposi tions relatively light weight, provide high l = 5
rigidity, andaégg"?ﬁgipensive t o manuf acture by known ngkgpg%ﬁﬁﬁfng
met hods. Further, stainless steel is resistant to corrosion and
easily cleaned, so that it may be utilized_.in many sanitary

appl i cati ons, I ncl udi ng food service applications. 10 Wth
reference to Figure 2A, the wire shelf frane supports one or nore
renovabl e shel f nat §h32 static sysveplef csudpontuohg &hesshkeliveshei w.e,l f mats
are pref erabl yorpden ftﬁepghw@és r@éferdea'y A 6N g ﬁ@ BREns fit
or otherwise friction_fit To the she ﬁls ?oms t he

re
shelf mats to be ea?#ﬂ?wﬁeﬁﬁyellgﬁaflcant %ﬂﬁgﬂhﬁ$rHP9 gaprFdlY whiig e 2A

also illustrates providing an easy to assemble and easy to adjust
5 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,
10 respectively. The shield is preferably formed of a
molded plastic having the resiliency necessary to be
snap-fit over the outer rails. In Figure 8A, the’
shield 22 is shown to have a substantially flat front
face 60 and upper and lower rounded forms, 62 and 64,
15 for snap-fitting onto the outer rails 24’. The front
face is also defined by one vertical edge 66 and one
angled edge 68. As better seen in Figure 8B, the upper
and lower forms have a substantially semi-circular
cross-section and sufficient length to define an
20 extended cylindrical cavity. When in position, the
upper form 62 snap-fits over the top rail 26 and the
lower form 64 snap-fits over the bottom rail 28.
Although unshown in the drawing, a right-hahd shield is
shaped in substantially the same way as the left-hand
25 shield, except that the vertical edge and the angled
edge are reversed. :

While the support system of the present invention has
been described above in use with substantially

30 triangulai—shaped support posts, support posts of other
shapes can be used without departing from the scope of
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

35 support post of many shapes and fitted with a rotatable
flipper also contoured to complement the outer surface
of a wedge member secured to the support post. The



shields 22 that can be snap-fit onto the shelf frane at one or both
~ends of the side outer rail 24" to provide 20 an aesthetically pleasing,
b finished |ook. The vertical edges of the shelf mats.32 at the
corners are cut away to accommodat e the shields 22. The shields are
preferably used only on the side outer rails 24', which are normal ly
| onger than t ter rails 24. 25 Figure 2B is a pers ew
of the shel vi % ?&g@g | ooki ng at one end of the shel fpﬁ'\%lfs%ezm%@ss not
provi ded wi th the shield. An isol ated view of the collar 16
Is provided in Figure 30 3. The coIIaLi%¥H}Mes a cylindrical shaft

34, preferably non-rotatable, secured between two | ateral

sides 36 for rotatably supporting the flipper 18. In accordance with
the present invent iv@ageaméﬁbérseé)éiMI can 8¢ :téa&mqi |aﬁap3:6di @onERg, or

utwar . facing - euppdtr pollE & S5l S Y Bechd, "Eniza mag

has . ‘a gener flowrthy PEHQGF‘&?—H‘@ Aeseribed bekowiivwidls begter
Wﬂag7/00033 illustrate the ability of the sUNpPdrdS¥/steab6f the

5 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

10 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
same manner described above in the first embodimeﬁt,
i.e., by using detent means comprised of the annular.

15 grooves 112 and complementary beads on the interior
surface of the wedge member 114. Of course, the
interior surface of the wedge member will be arcuate in
shape to complement the surface of the cylindrical
support post. The outer surface 116 of the wedge

20 member is substantially flat in Figure 9. As in the
first embodiment, the wedge member is tapered to
provide a slightly thicker, lower portion extending

,  toward the interior of the shelving system.

25 A collar 118 shown in Figure 10 has a different contour
than the collar disclosed in the first embodiment in
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

30 sides 124 5oin the lateral sides 126 of the collar to
the apex. With this configuration, outer rails 128 of
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

35 and characteristics as in the first embodiment is
rotatably secured on a shaft 34 extending between the
lateral sides 126 of the collar. As in the first
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detail below The rear side is thus shaped to have a straight portion
- 36 angled fromeach |ateral side and j oined by a rounded apex 37. 5
i Figure 4 illustrates the flipper 18 in accordance with a first '
enbodi nent of the subject invention. The flipper, which is preferably
integrally formed, has an upper end 41 and | ower end 43. Further, t he
top end h%@}(&,@t portion 47 and a rounded portion 49, 56t he
rounded portion defirning part of an open cylindri cal caV|ty i
receiving and containing the shaft 34 of the collar 16. The |ower end
i ncl udes a preferably flat manipul ating gortion 42 for grasping by
the user. A rear face 44 of the flipper, which extends 15 at an angl e
fromthe flat portion 47 and cannot be seen in Figure 4, is shaped to
conpl enent t he shap@wesdingnt, the,ggge FaAecPt Ahe \FRigPam ¥shis enbodi nent
is subst ant i al ybdd it iallls, fHlagpes compDemdrad ) dlter surfaekl afist 0

rotate about a Iong&%uﬂwq}ed}fgd%e%g&he 20 shaft. The preferred nateri al

for the flipper is a ed plastic such as, for exanple,
rei nforced nyl on. Wiile in this enbodi rent the cylindrical

cavity 40 and 25 shad tedst nicdiffaea beréebﬁt@@mmétamﬁd té%m&dﬂnaaer on

t he collar, other ns_ faor at ably.su rii coul d be
provi ded without departt rig ﬂ%ﬁ% e 122, Rggc%dgqﬁ% kﬁ?qrﬁﬂﬁﬁﬁ rf?ﬁ? of
exanpl e, the fli ppeth%dllﬁige membeiyade ndbaved. be'@d!sh orefmndnme diod Figare
would sit in 30 zmplaerwga yneﬁwedsnnﬂwmgcahtmm.é Puted surface
conversely, the col ﬁl& 1ns ea PE A '}ﬁ_aﬁ;ogﬂg gcebefsd employed. This
10 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

to the support post 110. An optional tab could extend

from one or both lateral edges of the wedge member for-

15 additional support.

To accommodate for the rounded wedge member, rear sides
124’ of the collar 116 are modified as shown in Figure
13A to fit the contour of the wedge member 132. 1In

20 this modification, the outer rails 128 are secured to
the lateral sides of the collar 126. In addition, the
rear face of the flipper 130 is cut out to form a semi-
circular cavity 138 for engaging the wedge member. The
modified complementary shapes of the wedge member and

25 the flipper create a wedging action sufficient to
support a shelf when the flipper closes to compress the
wedge member, which is still tapered in the manner
described above.

30° Another modification of the second embodiment is shown
in Figures 12B, 13B, 14B and 23. This modification
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

35 comprised of first and second halves, 137 and 139,
respectively, that are snap-fit around the suppért post
and secured to each other by, for example, a tongue and



mhfch mate with indents on opposite ends of the fIippef. 35

-Figure 5 shows a wedge nenber 20 designed to clip onto an interior
face of the support post 12. The wedge menber includes a front
portion 45 fl anked by two W97/ 00033 o

PCT/ US96/ 10356 - 16 - contoured |ips
47 for clippin ap-fitting, the wedge nenber onto t
post. In addit?%%?mm&g detent means such as internal beads, ggﬁPﬁggggﬁe
are provi ded on the internal surface of the wedge nenber 5 and are
spaced at intervals corresponding to the - Zpacing of grooves on the
support post. The configuration of the internal beads is designed to

mate with the configuration of the grooves in_the 10 support post.
Al t hough two i nt er na3rPRYRI AXHANISNSHS -i nThe sleegee pinglaidesd cosbodi mere, the

wedgé menber may conpibse(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
5 sgurface, 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

10 complement the slopé 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 )
illustrates this aspect of the invention. The flipbér
130 is substantially identical to the flipper ’

15 illustrated in Figure 14A and discussed above, and
likewise creates a wedging force when closed to
compress the sleeve.

A third embodiment of the present invention is shown in
20 Figures 15 through 17. This embodiment features use of
a square support post 140 with circumferential grooves
142 equally-spaced in the longitudinal direction. 1In
keeping with the shape of the support post, an inner
surface of wedge member 144 has a right-angled V-shaped
25 cut-out for receiving a corner of the support post.
Other aspects of the wedge member are the same as in
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.
30 ' '
Figure 16 shows a collar 146 with a right-angled rear
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
35 in this embodiment. Substantially the same flipper 154
as disclosed in the first and second embodiments is
rotatably mounted on a shaft between the lateral sides
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one or nore internal-beads. Further, the nunber, size and shape of

the internal beads may be varied for a nunber of reasons including,
for exanple, the size of 15 the wedge nenber 20, the size of the spacing
of the grooves in the support posts, and the shel ving

application. The internal beads provide. verti cal support when they are
seated in the ‘gl{,l%i, of a support post. "To further secupgribsnisgoe
menber. on 20 the support posts, additional vertical support iIs

provi ded by a wedge action as discussed below. It wll t herefore be
appreci ated that the wedge nenber 20 may - 2be-clipped on to the support
posts at any increnented hei ght, and further may be translated up and
down to 25 any other increnmented height. A cut-out 48 can be

provi ded in the frohb2pefttlm colkar in thg samgpPABRgE AgRptibedrahone.
support post for  TheVeltéfadunEadd BT thel hedyedpemberbahdWwhd ¥&f9eFace

menbers 30 on oth p t u rface_of t front
portion is substantsgI€§8 fi{pﬁé?lﬁ%?r?qqﬂﬁgmgﬁggaghéﬁ%pég %8r?3§%0 %F o the
substantially flat eagh otker4mnd imdhg jiddustragsd sxapplghanetbewdadi |y
recogni zabl e i nsFi ggiBsanti®lly £ladsont portion is also slightly tapered

fromits upper end to its |lower end, such that the lower end is w der

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

10 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 )
is tapered as described above. The modified flipper is
thus able to compress the wedge member in the same

15 manner described above to create a wedging force for
supporting a shelf.

In the fourth embodiment, the support system of the
present invention is used in conjunction with a flanged

20 support post 160 as shown in Figure 20. The flanged
support post itself is the subject of U.S. application
Serial No. 08/426,674, and is formed to have an
interior post 162 with a plurality of radially
extending flanges 164 spaced equally about its

25 circumference. With reference to Figures 20 and 21,
each flange includes a first portion 166 extending
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

30 formed between each adjacent pair of flanges 164.
Lateral circumferential grooves 172 can also be formed
on each flange and evenly spaced in the longitudinal
direction.

35 A tapered wedge member 174 can be secured to the
support post by the same or comparable detent means
used to secure the wedge members in the above-described
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- 17 - and extends toward an interior of the shelving system
I'n the preferred enbodi ment, the taper is shallowto maxi m ze
rigidity and mnimze the t hi ckness of the wedge menber. For exanpl e,

the taper is of the order 5 of 40. A better view of the tapered shape of
t he wedge bdasy s provided in Figure 7A, which wll

di scussed belaﬂPg% Wth the tapered shape of the wedge ne %??mgﬁ
inwardly 10 directed force is created by the weight of the shelf
assenbly to provide a wedging acti on betweenztrzhe cor ner suppor t
assenbly and the wedge nenber. The preferred material for the wedge
menber is a nolded plastic, such as reinforced nylon. Such a nol ded
pl astic wedge 15 embedéments . bAleAnaLt ivglphe dhen wedge ntenber otoukd be

sEppér: post . HOWe‘é%E:ur@B.hgé ﬂﬁéenaaigea\/ru@pdyltopbde by intéh&c€fsd wikh
characteristics na e.use ca p
accordance with thi §' ﬁﬁnglgﬁ%%ﬁﬁ¥mﬁﬁ° %(%%1 E$8n§ggﬁafsfzﬁ %ﬁ°¥ﬂ *?gures
6A, 6B and 6E@igngeb@dthasen mmdgi:r@msemgosuwmcmp'egvqu to
has aI gengragl % ri Bﬂtg a%uhtateilaétlcifdmwéfcecr&s%h? £lan é&%ﬁ rwlﬂ gh
can al so be described, as (l ction ri ngl e
apex 50 and two f1 B gs éﬁ other embodit imen Eli peg 8 gs
rotatably secured between lateral 51des 182 of the
collar for compressing the wedge member.

10 A fifth embodiment of present invention is shown in
various isolated views in Figures 24 through 31 and ih_
an assembled state in Figures 32 and 33. This
embodiment generally features modified versions of
several elements disclosed initially in connection with

15 the first embodiment of the invention. More
particularly, modifications of a collar and a flipper
(collectively a corner support assembly) and of a
tapered wedge member are disclosed below.

20 The modified elements are designed for use with a
'~ triangular support post 12 as shown in Figures 6A

through 6C, as in the first disclosed embodiment. As
will be appreciated, however, the following
modifications are readily adapted to corner support

25 assemblies and wedges designed for use with support
posts of other shapes, including but not limited to the
shapes disclosed in the second, third and fourth
embodiments.

30 A collar 200 of the fifth embodiment is illustrated in
Figures 24 and 25. As in the first embodiment, the
collar includes a cylindrical shaft 202, preferably
non-rotatable, secured between two lateral sides 204
for rotatably supporting a flipper. A rear section of

35 the collar connecting the two lateral sides is
contoured to fit the outward facing shape of the
support post. With the post having a generally



25 exterior sides 52 face the exterior of the shel vi ng | system and

l.nterior angl ed apexes 54 and an interior side 56 of the support post
-face the interior of the shel vi ng assenbly. Accordingly, as expl ai ned
in detail in US. Patent No. 4,811,670, which is herein 30

I ncorporated by reference, the triangular geonetry of t he support
post provides gridhdepddi r€ctional stability, particul arl ypeirieddiSs
directions of critical stress forces, i.e., in a dlrectlon paral | el
to the edges of the shelf. 35 The support post includes a
plurality of horizontal grooves 58 thagsate preferably, but not
necessarily, WO 97/ 00033

PCT/ US96/ 10356 evenly

spaced in the | ongFFiignaRiasiFERIs wecsiophdn this 9@%?dlm¢ﬁ¢|ﬁﬁjr es B6A
through 6C, the graoseassed &bove), the rea@ sxtendnedsi tihy SHEHRSS tbhe

| Lertor 198 50 OhabiEacyaion® Bl AP 308, AbbYaA°E 855 L RS O
provi ded on the suppéet apgslon'ﬁé byt @F@gnﬂ&éeapéxt Res.
5
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. 1In addition, a
top portion 210 of the collar has a larger radius than
10 the collar shown in Figure 3. For example, in one
embodiment the radius of the top portion 210 in Figure
24 is .875" and the radius of a lower portion 212 of -
the collar is .250°". '

15 A flipper 214 in accordance with this embodiment is
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. 1In addition, a preferably flat transition portion

20 219 exists between the flat and rounded portions. An
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 the same as
the top end of the flipper disclosed in the first

25 embodiment

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

30 best seen in Figures 25 and 26, the rounded bottom end
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

35 fingers of the user can comfortably rest when opening
the flipper. Rounding the bottom end 224 also makes
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I nternal beads 46 of the sleeve. As wll be appreci ated, other
conpar abl e detent neans for positioning the wedge nenber to the
support post, such 10 as detent tabs and detent steps as disclosed in

u. S Patent No. 4,811,670, could be used w thout departing from
the scope of the present invention. Al t hough unshown in the

draw ngs, the w@Bygss of each 15 support post 12 can be fitf?bé%ﬁc% n
end cap and the bottomend with a caster, a vertically-adjustable

foot, an end cap, etc. As one exanple, the bottomend of the

support post can be fitted with a stem receptaacl-e for t hr eadabl y
receiving a leveling leg. 20 Figures 7A and 7B illustrate how the
col | ar support assenbly 14 is secured to the support post 12. For the
sake of sinplicitythenéldpper Aappsspacepibie Ypakeing accidentatlsted in
Figure 7A but are gpened dybmovemehtdos 2artidlddor ey dhelicdps1sh. of the
collar 16 in Figure 7B. When t he wedge nenber 20 is nounted on the
support post 12 at the desired height, the corner support assenbly

14 is positioned ol inh&hgedgrsheavbediment ha sigmyvfiace 229 pstheln this

regard, the cold ar fifpped fibi BaBBtdBtially fIgetheicdidant! eauesklisd fits
over the wedge neng&rt d_and t?ﬁ suppgrtﬁﬁﬁst” n the f?lgﬁngJS isin
t he cl osed, E5EK XEISFoTPPPSR - as 2 HEVRY T A% S PSné ’
Figure 7A, the reahdweyeri4itbe rrari fappe?28icactincdmde pockehwa?d0 rerli al

conpression force aga A%t mohaiwgdge 35 nenber 20, in which the front
portion 45 is cross- hat ched for clarity. In addition, the tapered

shape of t he wedge creates a wedge action between the wedge
10 A wedge member 232 in this embodiment is substantially

the same wedge membexr shown in Figure 5, but with a -

. greatexr body length. As in the first embodiment, - the
wedge ‘member 232 in Figure 30 includes a front portion
234 flanked by two contoured lips-236 for clipping, or

15 snap-fitting, the wedge member onto the support post.

Internal beads, or ribs, 238 are provided on the

internal surface of the wedge member and are spaced at

intervals corresponding to the spacing of grooves on

the éupport post, as in the first embodiment.
20
The cross-sectional view of Figure 31 illustrates the
extra body length of the wedge member in this

embodiment. The extra body length a, in this example |
.625"%", is added to the top portion of the wedge member

25 232, making its total length 2.625". As seen in this

figure, the extra body length a is not tapered as is

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
30 system. In this embodiment, the taper is of the order
of 4°.

As demonstrated in Figures 32 and 33, the collar, the
flipper and the wedge member of this embodiment work
35 together in the same manner disclosed in the first
embodiment to securely support a shelf wire frame 10 on
the support posts. In this embodiment, however, moving
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.- 19 - menber and the flipper for supporting the shelf

assenbly. It will be appreciated that the greater the wei ght on the
shel f, the greater the downward force and t hus the greater the wedging
force. 5 Figure 7Awll also be referred to in discussing two

sal i ent featurwesbooshe present invention. The first - f epbwiBod/OB& €S
to the ability of the flipper to easily and quickly rel ease the

wedgi ng action between the 10 corner support. assenbly and the wedge
menber. This frees the shelf to slide3% -or down the support posts.
To rel ease the wedgi ng action, the closed fIipper 18. is rotated in

t he counter-cl ockvmt}s%!eé %glsaggt58€59é eﬁéogve& pl r it &ﬁt&s unl I%:éed Si y&?n

as represented by t nes
the shaft 38 in  collghi serupscko mhre covenks distribute tséna/vs@nretslseon

f1ipper 18 anthe ft@pwaﬂeebaea@ﬁrraﬁé el pasheh 2/éCt % N %flrk_h%helf
flipper by the user__thus %I

the wedgi ng actionf*3E 1 geﬁﬁof%ee u%’g%(l%?ln‘?u’?r t%”{??‘oﬁst ﬁ’é" ggr?‘lﬁ % 82
directed to 5 e gioilllary200.t hEithi phbs axrapidementhe ther séelfupitst
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
10 dirt, food particles or other undesirable items.

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

15 easily change the height of the supported item, e.g., a
shelf, to accommodate a variety of shelving
applications. Moreover, since the support system
allows the shelf frame to slide over the wedge member
mounted on the support posts, height adjustment is easy

20 and can be done without tools or without having to
remove adjacent shelves.

Although specific.embodiments of the present invention
have been described above in detail, it will be _

25 understood that this description is merely for purposes
of illustration. Various modifications of and
equivalent structures corresponding to the disclosed
aspects of the preferred embodiments in addition to
those described above may be made by those skilled in

30 the art without departing from the spirit of the
present invention which is defined in the following
claims, the scope of which is to be accorded the
broadest interpretation so as to encompass such

- modifications and equivalent structures.



assenbly to slide over t nd nount ed wedge nenber (or
menbers). At rest, the fnmmﬂmmlmt !ﬂr mal I'y hangs, by gravity, in _
substantially the sanme *  ©tpOSI M OR S in solid lines in Figure 7A,
i.e., with the lower end 43 directed downwardly. Now, with the
flipper in this position and the corner support assenbly di sposed

bel ow a wedge wewadessounted on the 30 support post, when pdBUSERIS6] S
rai sed toward the wedge menber the | ower (and wi der) end of the wedge
menber will initially contact the flat portion 47 of the upper

end of the flipper, causing it to rotate courtler- cl ockwi se about the
shaft 34 in the direction of arrow 35 a. This action raises the flipper

toward its unIocke%gggéég%ggéﬁhgﬁg%%mhereby t he rounded portion 49 of the
upper end is osite the wedge nenber. As the

WD 97/ 00033 1. A support system, commpiFipgs6/ 10356
- 20 - flipper is bia%eguiﬁ&ﬁtdpbéﬁ unl ocked position, the
fﬁgtagéggfnéggegpper end al | ows gg &L er ﬁéb égx% taperegnBorEelx over

located on said support post; and ,

support means for adjustably supporting a
member to said support post, said support means
including a locking mechanism having a first position
for press-fitting said wedge member against said
support post and a second position for releasing the
press-fitting.

2. A support system'accordihg to Claim 1,
wherein said support means comprises a collar
structurally associated with the supported member, and
said locking mechanism is rotatably supported by said
collar.

3. A support system according to Claim 2,
wherein said collar is contoured to complement a cross-
sectional shape of said support post.

4. A support system according to Claim 2,
wherein said support post has a generally right
equilateral triangular cross-section with a rounded
right angular apex.

5. A support system according to Claim 4,
wherein said collar comprises first and second lateral
gsides and a rear section connecting said first and
second lateral sides and having a rounded apex to
complement the rounded right angular apex of said
support post.

6. A support system according to Claim 5,
wherein said collar further comprises means for
securing said locking mechanism.
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5 The ability of the flipper to be rotated automatical l'y ' by the wedge
nenber all ows the suqmuu m1m “1“ easily raised up the support
post. As will be n the support assenbly is raised over

a series of wedge nénbérs” spaced apart on the support 10 post, the’
flipper will rotate automatically as descri bed above as it passes over
each wedge nmexjassn00033 and, as it clears the wedge nenber, r ccans9émssihe
opposite direction back to its at-rest position. However, this action
of the flipper takes place in only 15 one direction, i.e., raising of the
support assenbly 14 relative to the sapgért post, and in that sense
can be descr.i bed as- a ratchet-like novenment. \Wen t he support

assenbly slides along t port ost the 0 S direction,
i.e., downward toward a rmu e%“% er%r?t?glfo’ga?ﬁg F%a?l7’a‘8e6eﬂ4 of the
flipper mates w t hwhezein satdommC$xwmgcmﬁan¥<ﬂbmpﬁesaedgecmthQW1emh

creates a wedghpgragbi@Ped Betwuks aid #ierf bhAPsEchid NEAterdL

its raised, or unlocéﬁd 585|t1 %fe flipper wll cl ear the wedge
nenber and the supfdffSa eﬁ%t@ X sl i de downward over the' support
post and nount ed wedge menber (s). The ability of the corner

support assenbly to tragslatg s%gTOfgl Spd o tRcMRddagmegbetafmun ed on the

support post 30 d slide, erequer, enables
P POt 30 A e 88 A0 ELSLYCA D SheRe C1abl 2o OIS uper

shel ves to be accopphitsbed ofthatdstirgy and secpdidudatehnalheides of said

i ndi vi dual shelf, f{@aigxanple, a second set of wedge nenbers. can be
clipped on to the 35 support posts at the desired new height. The
flippers at the corner support assenblies are then rotated to

t he unl ocked position, BSel eadi agppbrt ceygten sAagerdingeto Claim 7,
wherein said cylindrical shaft is secured between -
middle .portions of said first and second lateral sides
of said collar. '

10. A support system according to Claim 1,
wherein said tapered portion of said wedge member
. extends along its entire length.

11. A support system according to Claim 1,
wherein said tapered portion of said wedge member
extends along part of its length.

12. A support system according to Claim 1,
wherein said tapered portion of said wedge member
extends along a lower part of its length.

13. A support system according to Claim 1,
wherein said wedge member is clipped on to said support
post, with said locking mechanism having a rear face
mating with an outer surface of said wedge member.

14. A support system according to Claim 13,
wherein said outer surface and said rear face are
substantially flat to complement each other.
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;I I2(1)W| ng the sﬁgﬂ ! jg’ﬂmm,mn‘m"ﬁﬁsrez byTE)h(raa}c Isieppers ?Rg hei ght of

. the shelf, the shelf is‘ratsetl & org the support posts to allow the
. flippers to pass over the 5 second set of wedge nenbers in the manner

descri bed woleess Once the flippers clear the wedge nenbescrnisvsidsss
that the flipper can rotate back to its at-rest position), the shelf

-can be | owered, whereby the flippers will seat on their respective
wedge nenbers to 10 create the desired wed®3 ng force. The first set of
wedge nenbers can then be renoved fromthe support.. posts if desired.

It will be appreciated_that with this arEangenent that 15 _ allqws the
flippers to freely rotdre, ChEWPPPphef¥sStem ACCRIIING KR S3IM Fansel ves as
they return to thevtmirein saidesutpussurfaceoisnceonvenarsl gad dofrepe fasege

menber . The fid RRRIEVENES BURPIBHEAS! bAcKOSENLS, I eSt against a

16. A support system according to Claim 8, _
wherein said outer surface is angled and said rear face
has an angled cavity to complement each other.

17. A support system according to Claim 1,
wherein when said locking mechanism is in the second
position, the supported member can pass over said
support post and said wedge member.

18. A support system according to Claim 1, with
said support means forming a sleeve for receiving said
support post and wedge member and translatable relative
thereto, wherein when said support means translates in
a first direction said locking mechanism passes over
said wedge member and when said support means
translates in a second direction said locking mechanism
seats on said wedge member and creates a wedging force.

19. A support system according to Claim 18,
further comprising means for actuating said locking
mechanism toward the second position when said support
means slides in the first direction to allow said
locking mechanism to pass over said wedge member.

20. A support system according to Claim 1,
wherein said locking mechanism has a flat lower
portion.

21. A support system according to Claim 1,
wherein said locking mechanism has a rounded lower
portion.



[ —
respectlve wedge nenber rﬂﬂardl ess of the slope of the 20 wedge nenber to

create themﬂmﬂmﬂ““ g force. " To assenble a shel ving system
with a plu el ves utilizing the corner support assenbly of
t he pr ésefit - |nvent|on t he shelves can be stacked on the 25 fl oor

one atop the other. One set of wed each shelf is

posi ti oned onglg@esdaRPOrt posts a Tﬂi@SHEET HAS BEENA shel f hepgivusssiassd t hen
the support posts are i nsertkd i n gEgpeABEDgned korner support
assenbl i es of the shelves. E n then be raised, one-by- 30

one, over the sets of wedge nenbers provi ded34 or | ower shel ves and
then over its designated set of wedge menbers positioned at the

desired height. As the shelf ga;ses over the designated we ge ng
it is | owered bac k% hePeSYSEEMAFPEVIRROF 1L & JeMpRten SAIA ¥R Emt o
35 the at-rest pesmprimimgice the wedge nenbers. are cleared, to

engage and seat against the ; %EHQIQQ  or ce
for supporting the shelf. dNEqQBOgE&Eﬁé?/%%O%%éck(idﬁaf%dal axis;

PCT/ US96/ | 0356 a wedge member with a ggpered face and
mounted to said support post; and
support means secured to the member for
supporting the member to said support post, said
support means to be seated on said support post and
said mounted wedge member, wherein

said support means is actuable between a
first position compressing said wedge member and
supporting the member and a second position not
compressing said wedge member.

23. A system according to Claim 22; wherein said
support means in the first position supports the member
by a wedge action with said wedge member.

24. A system according to Claim 22, wherein said
support means in the second position releases the
compressive force applied to said support post and said
wedge member.

25. A system according to Claim 22, wherein said
support means in the second position is slidable over
said support post and said wedge member.

26. A system according to Claim 22, wherein said
support means comprises a collar structurally
associated with the member and a locking mechanism
rotatably supported on said collar.

27. A system according to Claim 26, wherein said
locking mechanism has a rear face mating with an outer
surface of said wedge member.

eet Has Been Reﬁaced

"l



This stati stem of supporting the shelves, i.e. securing the
shel ves dlu 6 ﬁi

Hu !“‘l nﬂl port posts, aI | ows for significant

| oad- bear i prOV|d|ng an easy to assenbl e and easy to
adj ust support system respect to the shields 22 which may
be fitted to t he shel f assenbly,THlscs EEQ\QC nd rear views of a

| eft-side shi efoloiisdbesy € provided in fFi gurﬂEP Aﬁ‘u 10 PCTISRG/H0356] V.
The shield is preferably formed of @ plasfic having the
resiliency necessary to be snap-fit over the outer rails. In Fi gure
8A, the' shield 22 is shown to have a-s#bstantially flat front

face 60 and upper and | ower rounded forms, 62 and 64, 15 for snap-fitting"
onto the outer rails 24

) fine
vertical edge 66 and ong®: Re %e@d a§§§§dé§g 5\8 %f%%rgréigee“}ri:l re%l QQE% 8B,
t he upper andotuberr savface R spisupeaantrae| ?r%eﬁﬁbﬁﬁmla&ﬂlf flat

cross-section and gyf gbﬁbg&{,eﬁ@r@&h tgrn@ef.i ne an 20 extended cylindrical
cavity. Wen in position, the upper form 62 snap-fits over the top
rail 26 and the | ower form 64 snap-fits over the bottomrail 28.

Al t hough unshown in t he28r awkngystem iapeoridind thi €lains27, whesieipegaid

substantially the Sﬁgﬁrmﬁﬁrﬁ§cérﬁé|éﬂﬁﬂé&ﬁ&ﬂdzéaldshéﬁfdEa@%QﬁﬁkmbEabethe
vertical edge and the an q%eH_‘are reversed. Wil e the

support system of FReSBM giﬁ‘ﬁ?n’fn%‘?‘eﬁ SXas been described above in
use with substantially 30 triangul ar-shaped support posts, support posts

of other  shapes Cagobe HSEFsih Nt tbne1&ieMm Y hasierene ehid
the invention. It wll reclatedtrg;\t the |,
outer sur ce is angled and said rear face has an

angled cavity to complement each other.

31. A system according to Claim 26, wherein said
collar includes first and second lateral sides and a .
rear section connecting said first and second lateral
sides, said rear section shaped to complement a contour
of said support post.

32. A system according to Claim 31, wherein said
collar further comprises means for securing said
locking mechanism.

33. A system according to Claim 32, wherein said
securing means comprises a cylindrical shaft secured
between said first and second lateral sides of said
collar. '

34. A system according'to'claim 22, wherein said
cylindrical shaft is secured between upper portions of
said first and second lateral sides of said collar.

35. A system according to Claim 22, wherein said
cylindrical shaft is secured between middle portions of
said first and second lateral sides of said collar.

36. A system according to Claim 22, with said
support means forming a sleeve for receiving said

- This Sheet Has Been Re

(DA ﬂl!
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uEder!ying principals of the invention can be used to pfovide a collar
.that is c ound a 35 support post of many shapes and
fitted w ﬂ!llllcmﬂ[r“mmll"lm flipper also contoured to conpl enent the
outer surface " of* a *‘wedge menber secured to the support post. The

WO 97/ 00033 96/ 10356

- 23 - weagesgenber, as wel |, (Igﬁ;ng;TE S:@%‘EFM ed (RCTINISY6/10356
support posts of various shapes. Thelseco(! qa d.a fourth

enbodi nents descri bed below will better illustrate the ability of the
support systemof the 5 present invention36éo-be used with different
types of support posts. The second enbodinent illustrated in
Figures 9 through 11 shows

, support system Qf the pre t invention
0 10 use with SWERITIAGS SBQoysrEe,BERbST AT G RRRFFEaRLe TelaiiE 110
i ncl udes annul ar gtlvemetso,] Whefrein ebheny sagdasdpport peans| branglate®dde

][T?”ber 114 in subsfapii@ |# iR ion sa3WTBHING' mdEREALBRIpAbSNS dved he
i rst enbodi nent,

said wedge member and when said support means
translates in a second direction said locking mechanism
seats on said wedge member and creates a wedging force.

37. A sYstem according to Claim 36, further
comprising means for actuating said locking mechanism
toward the second position when said support means
slides in the first direction to allow said locking.
mechanism to pass over said wedge member.

38. A system according to Claim 22, wherein said
tabered face extends along an entire length of said
wedge member.

39. A system according to Claim 22, wherein said
tapered face extends along part of a length of said
wedge member.

40. A system according to Claim 39, wherein said
tapered face extends along a lower part of the length
of said wedge member.

41. A system according to Claim 26, wherein said
locking mechanism has a flat lower portion. ‘

42. A system according to Claim 26, wherein said
locking mechanism has a rounded lower portion.

43. A system for supporting a member, said system
comprising: _
a support post having a longitudinal axis;
a wedge member with a tapered face and
mounted to said support post;

a collar secured to the member; and
This Sheet Has Been RTlaced




i.e., s conprised of the annular. 15 grooves 112 and
conpl emej m“ﬂimr“mm I nterior surface of the wedge nenber 114.
O course,s | or surface of the wedge nenber will be arcuate in
shape to conpl enent the surface of the cylindrical support post. The
outer surface 116 of the wedge 20 menber is substantially flat in Figure
9. As in the woorhbdast enbodi ment, the wedge menber is tapergeriigsriosss
provide a slightly thicker, | ower portion extending toward the
interior of the shelving system 25 A collar 118 shown in Figure 10 has
a different contour than the collar discBwsed in the first enbodi nent
I n order to accommobdate the shape of the support post. In this
second enbodi nent, an apex 122 of the collar is nore rounded to fit
the cylindrical support post.2RERFKRY Heghanishk mgpAtedete faid|calilagy 126
of the collar to saiih@oaking wédHarliltns andnbagyr abldar Poiwing ai |slekde of

(he wire Shel | op.ate Reehs’ ALY olblpaRobose  ylfegEazi |y, cecured Lo

t he rear substantlally t he
same shape 35 and charact eri s#2td krcking mec Pﬂéﬁme%oﬂFﬁE#? ¢ goetween a

rotatably secured ofi@sghpbbitilogxéambessibet wasa we@ge membei el sides
126 of the collar. éﬁpbgrEEﬁgféﬁétmember and a second position not

compressing said wedge member.

44. A system according to Claim 43, wherein when
said locking mechanism is in the first position, said
sleeve engages said support post and wedge member and
is seated thereon by a wedge action.

45. A system according to Claim 43, wherein when
said locking mechanism is in the second position, said
sleeve is slidable over said support post and said
wedge member.

46. A system according to Claim 43, wherein when
said locking mechanism is in the second position, the
compressive force is released from said support post
and said wedge member.

47. A system according to Claim 43, wherein said
locking mechanism has a rear face mating with an outer
surface of said wedge member. :

48. A system according to Claim 47, wherein said
outer surface and said rear face are substantially flat
to complement each other.

49. A system according to Claim 47, wherein said
outer surface is convex and said rear face is concave
to complement each other. '
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s- 24 - memuﬁnﬂuﬂme rear face of the flipper is substantially
flat to co surface 116 - of the wedge nenber. 51n a
first nodified version df the second enbodi ment, shown in Figures 12A,
13A and 14A, the outer surface of t he medge menber is altered. Wth

reference to Riy@Y460033 12A, a wedge nenber 132 havi ng an aﬁg%ﬂksaﬁﬂ¥@r
I ed

surface - 134 |nstead of a flat surface is enployed. This

wedge nenber fits the support post |ike a sl eeve. The sane or

conpar abl e detent nmeans as di scussed abaee-can be used to secure the
wedge nenber to the support post 110. An optional tab could extend
fromone or both lateral edges of the wedge nenber for 15 additional

support . To acco%da%sYﬁFe‘E'h%"‘F%’Eﬁfd&i te fdeimefer wherin Saids
124' of the coIIaro&t&rasarﬂadefisdaﬂgleduauulsaﬂa gea® face Axd & fit the

contour of the wed%$gqggb§5v%§§ &N 88%13& °Fﬁg¥'0n the outer rails
SI co

128 are secured to eral €S 0 126. In addition
t he rear face of the flipper 130 is. cut out to forma sem -

circular cavity 138 for s&ngaAi BgstéR NeegLAIRIRY C1Eié 43, whHedeihashid
e vt onsur g, copbeabe LR AF o IR FIAERCHE £ oo

wedgi ng action sufficient stpport—a
to conpress the reambégétﬁﬁﬁb§9nnﬂﬂtéhgl@ﬁ%ﬂ|ﬂﬂrﬂﬁap@ﬂeéepnn@h

sides, said rear section shaped to complement a contour
of said support post.

S2. A system according to Claim 51, wherein said
collar further comprises means for securing said
locking mechanism. )

53. A system according to Claim 52, wherein said
securing means comprises a cylindrical shaft secured
between said first and second lateral sides of said
collar. '

54. A system according to Claim 53, wherein said
cylindrical shaft is secured between upper portions of
said first and second lateral sides of said collar.

55. A system according to Claim 53, wherein said
cylindrical shaft is secured between middle portions of
said first and second lateral sides of said collar.

56. A system according to Claim 43, wherein said
support post has a generally right equilateral
triangulaf cross-section with a rounded right angular
apex.

57. A system according to Claim 43, with said
sleeve receiving said support post and wedge member and
translatable relative thereto, wherein when said sleeve
translates in a first direction said locking mechanism
passes over said wedge member and when said sleeve



descri bed a QB“JM“(“ r nodi fication of the second enbbdi nment is

shown B, 14B and 23. This nodification features
a two- plece |n oc mngsslteve 135 of type used in the SUPER ERECTA

- SHELF shel vi ng systen1 descri bed above. In that regard, the sleeve 135
iIs 35 conprised of first and second hal ves, 137 and 139,
respectively, vdodnosse snap-fit around the support post POTuss6tessed t o
each other by, for exanple, a tongue and WO 97/ 00033
PCT/ US96/ 10356 - 25 - groove
arrangenent. The sl eeve includes one or noré? - ri bs (unshown) on its
I nterior surface for engaging an equal nunber of grooves on the

t t. t | £
urPace, Puni o 1 caPReLeEes VRS A Greetlod B pckiSr e th Al

frusto-coni cal shapetsfomhsaid wedge member and creates a wedging force.

58. A support system according to Claim 57,
further comprising means for actuating said locking
mechanism toward the second position when said support
meansg slides in the first direction to allow said
locking mechanism to pass over said wedge member.

59. A system according to Claim 43, wherein said
tapered face extends along an entire length of said
wedge member.

60. A system according to Claim 43, wherein said
tapered face extends along a part of a length of said
wedge member.

61. A system according to Claim 60, wherein said
tapered face extends along a lower part of the length
of said wedge member.

62. A system according to Claim 43, wherein said
locking mechanism has a flat lower portion.

63. A system according to Claim 43, wherein said
locking mechanism has a rounded lower portion.



sleeve, a collar 123 will be provided with a rear section 125 that
st opes outwardly fromtop to bottomto 10 conpl enent the slope of the
sl eeve. The slight slope . of the collar 123 is best seen in Figure
23. The top view of the support-assenbly in Figure 13B al so
illustrates this aspect of the invention. The flipper 130 is
substantially wéanjebsaal to the flipper 15 illustrated in Fig@*ﬁs%ﬁﬁb nd
di scussed above, and | i kewi se creates a wedging force when closed to
conpress the sleeve. A third enbodi nent of the present invention is
shown in 20 Figures 15 through 17. Thld2@odi mrent features use of

a square support post 140 with circunferential grooves 142
equal | y-spaced in the longitudinal direction. In keeping with the
shape of the support post, an inner surface of wedge nenber 144 has a
right-angled V-shaped 25 cut-out for receiving a corner of the support
post. O her aspects of the wedge nenber are the sane as in

enbodi nents 1 and 2 described above, i.e., the wedge - menber incl udes
detent means for mating with the support post and has a tapered outer
surface 145. 30 Figure 16 shows a collar 146 with a right-angled
rear side 148 to conplenent the outer corner of- the support

post. Quter rails 150 of el f frame are preferably secured to

| ateral sides 152 of the 35 in this enbodi ment. Substantially
the sane flipper 154 dd sclosed in the first and second enbodi nents
i's rot at abl y nount Lslialb between the lateral sides :

‘IL+/
1
14 »\

P

22~ L\

24'
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26 - 152 of the collar in the same manner descri bed above.

The outer surface of the wedge nenber and the rear face of the flipper
are conpl enentary-shaped to mate with - each other, and in the

Il lustrated exanple are both 5 substantially flat. In a

nodi fi cation fgoosai rd enbodi ment, tapered wedge neanﬁuk%é' n be
formed with aqi?ght-angled outer surface as shown in Figure ?mﬁﬁ
acconmmodate 10 for this nodification, flipper nenber 154" has a right-
angled cut-out 156 in its rear face as dp n Figure 19 to

conpl enent the shape of the wedge nenber, which Is tapered as

descri bed above. The nodified flipper is thus able to conpress the
wedge nenber in the sane 15 manner described above to create a wedgi ng
force for supporting a shelf.- In the fourth enbodi ment, the
support system of the . present invention is used in conjunction with a
flanged 20 support post 160 as shown in Figure 20. The flanged

support post itself is the subject of U S. application

16

FIG. 2A



Serial No. 08/426,674, and is formed to have an interior post 162 with
a plurality of radially extendi ng fl anges 164 spaced equally about its
25 circunference. Wth reference to Figures 20 and 21, each flange
includes a first portion 166 extending radially fromthe interior
post and a second portion 168 transverse to the first portion and
havi ng an arcuate outer periphery. Longitudinal slots 1

formed bet vveenwge?gwaj acent ‘pair of flanges 164. Laterg&'%&"o‘%%
circunferential grooves 172 can al so be forned on each flange and
evenly spaced in the |ongitudinal dB/eg@on. 35 A tapered wedge
menber 174 can be secured to the support post by the sanme or

conpar abl e detent neans used to secure the wedge nenbers in the
above-descri bed WO 97/ 00033 o

PCT/ US96/ 10356 - 27 - enbodi nent s.

Al ternatively, the wedge nenber could be secured to the flanged
suppert post by interacting with

12

16




the longitudinal slots 170. The collar 176 shown in Figure 21 has a
rounded back section 178 contoured to 5 fit around the circunference of

t he 'fl anged support post. As in the other enbodinments, a flipper 180
is rotatably secured between | ateral sides 182 of the collar for
conpressi ng the wedge nenber. 10 A fifth enbodi nent of present invention
is shown in 09%35639“5 isolated views in Figures 24 through_31 and in

an assenbl ed s?%te I'n Figures 32 and 33. This enbodi men 198
features nodi fied versions of several elenents disclosed initially in
connection with 15 the first enbodi ment A} ARE)i nvention. Mre
particularly, nodifications of a collar and a flipper (collectively a
corner support assenbly) and of a t apered wedge nenber are di scl osed
bel ow. 20 The nodified el ements are designed for use with a

the first disclosed enbodi nent37.As 35wl | bejappreci ated, however, the
fol |l ewi ng nodi fications are)readily to corner support 25
assenbl i es and wedges desi gned t posts of other
shapes, including but not Iim
second, third and fourtI35
enbodinent is illustrated in
enbodi nent, the col lar {
non-rot at abl e, secured bet
supporting a flipper. A rear

triangul ar support post 12 as shown in FiguresE;r¥16 t hrough 6C, as in

=0 Q~Elosed in the
enbodi nent s. 30 A collar<28Q of the fifth
Figures 24 and 25. As i-*\ i

42

s FIG. 4
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35 the col | ar connecting the two |lateral sides is contoured to fit the

outward facing shape of the support post. Wth the post having a
general ly WO 97/ 00033 .

PCT/ US96/ 10356 ' - 28 - triangul ar
cross-section in this enbodi ment as di scussed above, the rear section
is thus shaped to have strai ght portions 206 angled fro r al
si de and j oi P W83, ounded apex 208. 5 In this enbog.lbﬁglrii'tg?él{%h%
shaft 202 is secured at substantially the vertical center, or a mddle
portion, of the collar as shown in BARE 24. In addition, a top
portion 210 of the collar has a larger radius than 10 the collar shown in
Figure 3. For exanple, in one .

portion 210 in Figure 24 i3

212 ‘of the collar is .250"

this enbodi ment is 47 ~—

FIG. 5

56 'f 58
54

52

12 —/ _
= FIG. 6C



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 20 219 exists between the flat and rounded portions.
An open cylindrical cavity 222 receives and contains the - shaft
202 of the col gz | | be appreciated, the top end 6_of the
flipper is subg’%ntl a?ly t he sane as the top end of the% 0336
disclosed in the first 25 enbodi nment The primary difference of the
flipper in this enbodi nent is that Eyﬁqutton1end 224 is rounded
instead of flat like the flipper shown in Figure 4. As 30 best seen in

Figures 25 and 26, the r Ftonrend.. 224 al so includes a rounded
bottom edge 226. As in t li ment, the bottom edge is
preferably chanferedt The ro;nding ok this portion of the flipper.
provi des a sem -ci 1§gk [ P8 i n which tE§.35 fingers of the user
can tonfortably rest wheNLapeni ng er. Rounding the bottom end
224 al so makes - 97/ 00pP33
PCT/ US96/ 10356 - I
| \
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39 .

enbodi ment ,
conpl ement the shape

the flipper | ess susceptible to being accidentélly
. opened by novenent of articles on the shelf bel ow As in the first

a rear face 229 of the 5 flipper
of the wedge nenber.

is substantially flat to
As shown in Figures 27 and

29, however, the rear face 228 can include pockets 230 to aidin
mol di ng. 10 _A wed menber 232 in this enbodi nent is subst gitinikob/Yo3se

t he sane wedg shown in Figure 5, but with a greater body

|l ength. As in the first enbodi nent, the wedge- nenber 232 in Figure 30
includes a front portion 234 flankgd2x) two contoured |ips 236 for

clipping, or 15 snap-fitting, the wedge nenber onto the support post.

| nt er'nal

t he wedge nenber and are spaced af i nter
spaci ng of grooves on the su post, I
The cross-sectional view of Figurgl31 illustri
_length of the wedge menber in thidl enbo
a, in this exanple . 625", isjipdded to t
nmenber 25 232, nmeking its total |4pgth 2.625";
the extra body length a is not taggred as is |
t he wedge nenber. As illustr > the | oM
upper end so as to extend to d an inter

system

beads, or ribs, 238 are

In this enbodi nent, tgg
™

T

d

er is of tH

I

internal surface of

al s corresponding to the
s in the first enbodi ment. 20
it es the extra body
mept— TRe extra body | ength
top portion of the wedge
As seen in this figure,

the remaining length b of
ler end is wider than the
ior end of the shelving 30
e order

//,——.52

FIG. 6B




of 4[err]. As denonstrated in Figures 32 and 33, the collar, the
ftipper and the wedge nenber of this enbodi nent work 35 together in the

same nmanner disclosed in the first enbodi ment to securely support a
.shelf wire frame 10 on . t he support posts. In this enbodi nent, however,
I movi ng WO 97/ 00033

PCT/ US96/ 10356 WO 97/00033 . - 30- t h@cThusbanodss2 to

the center, or mddle portion, of the “collar serves to nore evenly

distribute the stress on the top angbpgt§0n1rails, 26 and 28, of the

wire shelf frame 10 where they are d (such as by welding) to 5

the collar 200. Wth I s arrangenent, the shelf sits alittle higher

up on the support assenb than in the first enbodi nent, and the | onger

wedge nakes it easier I'to d even elimnate the space between a

cor ner of a %8 majl and the slfpport post, which can trap 10 dirt,

food particles or oth ndesi r abtalli t ens.
. .44 ,47
| |
1
|
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As the foregoing description of the preferred enbodi nents descri bes, an
advant age of the present invention is that it allows a user to quickly
and 15 easily change the height of the supported item e.g., a shel f,
to accommodat e-a variety of shelving applications. Mreover, since the
support system allows the shelf frame to slide over the wedge nenber
mount ed on t hgoopoudst posts, height adjustnment is easy 20 9356 done
wi t hout tools or without having to renmove adj acent shel ves.

Al t hough specific enbodi ments of the @égiﬁst i nvention have been
descri bed above in detail, it wll nderstood that this description
is merely for pu - of iIIus ion. Various nodifications of and
equi val ent structur. di scl osed aspects of the
preferred enbodi nentdf{ ™ t bogse descri bed above may be nade
by t'hose skilled in ’ '
present invention whi
of whichis to Qs acq
enconpass such ‘

clainms, the scope
jon so as to

66

FIG. 8B




1

WO 97/ 00033 PCT/ US96/ 10356

+ 31 - WHAT | S CLAIMED I S: 1. A support system
conpri si ng: a support post; ~a wedge nenber,
having a tapered portion, . | ocat ed on said support post; and _
support neans for adjustably supporting a menber to said support post,
sai d support nwe®2ee033 including a | ocking nechani sm havi ng RCTAUS%10356
position for press-fitting said wedge nenber agai nst said support
post and a second position for rel easi(S? t6e press-fitting.
2. A support system according to C ol 1?, wherei n said support neans
conprises a collar structurally associated with the supported nenber,
and said | ocking mechanismis rotatably supported by said col | ar.
3. A support system according to Caim 2, wherein said collar is
contoured to conplenent a cross- sectional shape o,fzéai d support post.
4. A support s em-accordittDto Caim2, wherei n Said su rt post
has a general | m equil ateral triangul Hit8eo0ss-sdlifi nqmt h a
rounded r angul |@ar apex.
. 112 124 124
114 128
i 126 128
1 — 116 /f 126
H 130+ N34
o FIG. 10

130




5. A support system according to C aim4, wherein said collar

cdnprises first and second | ateral sides and a rear section connecting
-said first and second | ateral sides and having a rounded apex to
conpl ement the rounded right angul ar apex of said support post.
6. A support system according to C aim§5, . wherein said collar
further conpriWOI7/dhs f or securing said | ocki ng mechaRCEMms96/10356
WD 97/ 00033 PCT/ US96/ 10356
- 32 - 7. A support systen1ii22&5ing to Caimé6, wher ei n
sai d securing neans conprises a cylindr shaft secured between said
first and second | ateral sides of said collar.

122

132

o 124' 124'

128

QI 126 J (o,
~_—134 34 k‘-130 °
| FIG. 13A

138-\

130
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FIG. 12A
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8. A support system according to Caim?7, wherein said cylindrical

shaft is secured between upper portions of said first and second
| at eral sides of said col | ar. : 9. A support system
according to Caim?7, wherein said cylindrical shaft is secured
bet ween m ddl e portions of said first and second | ateral sides of
said collar. Wwo09700033 10. A support system according to CER&T/I596/10356
wherein said tapered portion of said wedge nenber extends along its
entire | ength. 11. A support system according to Claim1l,
wherein said tapered portion of said wedge nmenber extends al ong part
of its length. 12. A support system according to Caim1l,
wherein said tapered portion of said wedge nenber extends al ong a
| ower, part of its |ength. 23/ gsupport system according to
Claim1, wherein sai d wedge rrerrberl 52 i pped on to ﬁrriag support
post, with said ' chani sm having a rear face | ing with an
outer surface of%e menber . 14. A:su p\?§ system
according to C dim13, wherein said outer surface | d-128r face
are 110 '
v 110
_ 135
' 128
' 128
' : 138
_ \/ 126 \\_ J 126
. 130 .
e i A\ :

FIG. 13B
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sub‘st antially flat to conpl enent each ot her. WO 97/ 00033

.PCT/ US96/ 10356 _ - 33 - : 15. A
- support system according to Caim8, . wherein said outer surface is
convex and said rear face I s concave to conpl enent each other.
16. A support system according to C aim 8, wherein said outer surface
i s angl ed andygpémhossaar face has an angled cavity to conpcTnossdroesssch
ot her. 17. A support system according to Claim1l, wherein
when said | ocking mechanismis in the second position, the supported
nmenber can pass over said suppor t | BFRhnd sai d wedge nenber.
18. A support systemaccording to Caiml, with sai d support neans

formng a sleeve for receiving said

142 140

144

e

/1




“support post and wedge menber and translatable relative t her et o,

wHer ei n when sai d support neans translates in a first direction said

| ocki ng nechani sm passes over  said wedge nenber and when said support
means translates in a second direction said | ocking nmechani sm seats
on sai d wedge nenber and creates a wedgi ng force. 19. A support
system accordi‘ﬂgg_}o gnai m 18, further conprising nmeans for actuating
sai d | ocki ng AMEhani smtoward the second position when sEFHUSHEARSH
means slides in the first direction to all ow said | ocki ng mechanismto
pass over sai d wedge menber. 14220 support systemaccording to
Claiml, wherein said | ocki ng nechani sm has a flat | ower portion.
21. A support systemaccording to Caiml wherein said | ocking
mechani sm has a rounded | ower portj

- 34 - WHAT |I'S CLAIMED | S: 22. ppor i gpa nenber on a

support

.
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" FIG. 19




post, said system conpri sing: a wedge nenber with a tapered face
and nounted to the support post; and a support assenbl ysecured to
t he menber for supporting the nenber to the support post, said support
assenbly to be seated on said support post and said nounted wedge nenber,
wherein sai d support assenbly includes a | ocking nechanism

act uabl e bet wawmomood33r st position conpressing said wedge nenPET/USHEA0356
supporting the nmenber and a second position not conpressing said wedge

menber . 23. A system according.to Caim22, wherein said |ocking
mechanismin the first position sudﬁ%( t he menber by a wedge action with
sai d wedge nenber. 24. A system according tq aim22, wherein said

| ocki ng mechanismin the second position releases t
appljed to said support post and said wedge nmentfgQ

Qonpressgiye force
168, sy st om

position is slidable over sai d support

26. A systemaccording to Caim22, whegrein saif

mechani sm r ot at ably supported on said
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27. A systemaccording to Caim 26, wherein said | ocking mechani smhas a
rrear face mating wth an outer surface of said wedge nenber. _
- 35 - 28. A system according to Claim 27, wherein said outer surface
and said rear face are substantially flat to conplenment each other.

29. A systemaccording to Caim 27, wherein said outer surface is convex

and said rear face is concave to conpl enent each ot her. pcroSoendsséyst em
according to WOYM%33  wherein said outer surface is angl ed and said rear
face has an angled cavity to conpl enent each other. 31. A system

according to Caim26, wherein said coll /@@ udes first and second

| ateral sides and a rear section connecting said first and second | ateral
sides, said rear section shaped 208 onpl enent Z’béont our of said support
post . -

206

210

202 ) '

FIG. 25



32. A systemaccording to Oaim31, wherein said collar further conprises

mmeans for securing said | ocking mechani sm 33. A systemaccording to
Claim 32, wherein said securing neans conprises a cylindrical shaft secured
between said first and second | ateral sides of said collar. 34. A

system-according to Caim 22, wherein said cylindrical shaft is secured
bet ween upper Lons of said first and second | ateral sides @Eh

col | ar. v@@?ﬁk ystem according to Claim 22, wherein sai%8@9 |n§¥fcal
shaft is secured between middle portions of said first and second | ateral
sides of said collar. 36. A systefygpy@yding to daim22, with said

support assenbly formng a sleeve for receiving said
- 36 - support post and wedge nenber and translatable relative
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t hereto, wherein when said support assenbly translates in a first direction
~said | ocki ng nechani sm passes over said wedge nenber and when said support
assenbly translates in a second direction said | ocking mechani sm seats on
sai d wedge nenber and creates a wedgi ng force. . 37. A system
according to Claim36, further conprising nmeans for actuating said | ocking
mechani smtoward the second position when said support assenbbép%lides in

the first direMPYMMB allow said | ocki ng mechanismto pass o §9§(1335®edge
menber . 38. A system according to Claim22, wherein said tapered
face extends along an entire | ength of qﬁ%ﬂ dge nenber. 39. A
system according to Caim 22, wherein sai apered face extends al ong part
of a length of said wedge nmenber. 40. A systemaccording to Caim
39, wherein said tapered [af

Bxt ends along a | ower part of the | ength of

pat em according to O aim26, wherein said
gwer portion. 42. A system accordi ng
ng. mechani sm has a rounded | ower portion.

sai d wedge nenber.
| ocki ng mechani sm has a
‘to Claim 26, wherein sailf

FIG. 29
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43.. A systemfor supporting a menber, said system conprising: a

support post having a | ongitudinal axis; a wedge nenber with a
tapered face and nounted to said support post; a collar secured
to the nmenber; and WO 97/ 00033

PCT/ US96/ 10356 - - 37 - a

| ocki ng mechani g8 s¥aipdsed to said collar, sai d | ocki ng nechani sm and
said collar formng a sl eeve ~ surroundi ng sai d support posPCTAIN/10356
sai d | ocki ng nechanismis actuabl e between a first position
conpressi ng sai d wedge nenber and. Suﬁiﬁ%ﬁ?tg t he menber and a second
posi tion not conpressi ng sai d wedge A 44. A system

according to C aim43, wherein when said | ocking nmechanismis in the
first *position, said




E———t —
" TR T e

éfeeve engages sai d support post and wedge nenber and I s seated

t hereon by a wedge action. 45. A system according to C aim43,
wher ei n when said | ocking mechanismis in the second position, said
sl eeve is slidable over said support post and said wedge nenber.

46. A system according to Caim43, wherein when sai d | ocki ng
mechanismis in the second position, the conpr essi ve f pcTASIH0I8| eased
from sai d supRQLisd®st and sai d wedge nenber. 47. A
system according to C aim43, wherein said | ocki ng mechani sm has a
rear face mating with an outer SurEZEﬁ/ ~Sai d wedge nenber.

48. A system according to Caim47, wher d outer surface and
said rear face are substantially flat to conpl ement each ot her

49. A system according to Claim47, wherein said outer surface is
conyvex and sai d_rear I S concave to conpl ement each ot her.

o~




WD 97/:00033 . + PCT/ US96/ 10356

- 38 - “}l N W‘!ﬁm according to ‘T aim 47, wherein said
outer surface id rear face has an angl ed cavity to
conpl enment each of her. - 51.. A systemaccording to C aim 43,

wherein said coll ar conpri ses flrst and -second |l ateral sides and a
rear section connecting said first and-segond | at eral sides, said rear

section shaped tng@gnPé e #h tour ~of said support post.

52. A system ac , wherein said col lar further
conpri ses nmeans for s%turngsMstm for $mm¢ngingcaam6mher on a supporf3.

A system accor di I?ég%e (@% securing nmeans conpri ses
a cylindrical s t secure bet ween sa d first and second | ateral

si des of said col | ar .2 wedge membensmmtls@s%ma@éoﬁaﬁ:ﬁgan@ Cl ai m 53,
wherein said modaﬁédukd(gﬁezguggoﬂé;ﬁg@@regn@etmeen upper portions of

a support assembly. secured to the member for
supporting the member to the support post, said support
assembly to be seated on said suppdrt post and said

mounted wedge member, wherein

said support assemblY'includes a locking
mechanism actuable between a first position compressing
said wedge member and supporting the member and a
second positioh not compressing said wedge member.

23. A system according to Claim 22, wherein said
locklng mechanism 1n the first p081tlon supports the .
member by a wedge actlon w1th said wedge member.

24. A system according to Claim 22, wherein said
locking mechanism in the second position releases the
compressive force applied to said support post and said

wedge member.

25. A system according to Claim 22, wherein said
locking mechanism in the second position is slidable
over said support post and said wedge member.

26. A system according to Claim 22, wherein said
support assembly comprises a collar structurally.
associated with the member, with said locking mechanism

rotatably supported on said collar. ’
27. A system according to Claim 26, wherein said

locking mechanism has a rear face mating with an outer
surface of said wedge member.

AT I]ncn SHEET



said first and second Tateral sides of said colkar. 55. A
system acjmumﬂ 3, wherein said cylindrical shaft is _
secured b u’m m" i ons .of said first and second |ateral sides

of said colTarf. t *  56. ‘A’systemaccording to Caim43, wherein
sai d suppor t post has a gererally right equil ateral triangul ar
cross-section with a rounded right angular35 - apex. 57. A

system according to ai ve .r e|V|n sai d support
post and wedge nenbe angk syStFWaﬁ§F8F§5P8 F8I§§1 %' 1E’Pwhen
sai d sl eeve outeanshafesei and 5aldt rdarechicen aya @uk@thmmgaaﬂqh&aawm

passes over sai r sai d sl eeve’ WO 97/ 00033
PCT/ US96/ 10356 gomégﬂﬁlgﬁggé eQQH g@ﬁgr - 39 - |

29. A system according to Claim 27, wherein said
- outer surface is convex and said rear face is concave

to_complement'eaéh other.

30. A system according to Claim 27, wherein said
outer surface is angled and said rear face has an
angled cavity to complement each other.

31. A system according to Claim 26, wherein said
collar includes first and second lateral sides and a
rear section connecting said first and second lateral
sides, said rear section éhaped to complement a contour
of said support post. ' '

'32. A system according to Claim 31, wherein said
collar further comprises means for securing said

locking mechanism.

33. A system according to Claim 32, wherein said
securing means comprises a cylindrical shaft secured
between said first and second lateral sides of said

collar.

34. A system according to Claim 22, wherein said
cylindrical shaft is secured between upper portions of
said first and second latéral sides of said collar.

.35. A system according to Claim 22, wherein said
cylindrical shaft is secured between middle portions of
said first and second lateral sides-of said collar.

36. A system according to Claim 22, with said
support assembly forming a sleeve for receiving said

AMENDED SHEET



tragnsla n. a second direction said Iockl’ng mechani sm seats on said
wedge mﬂm !, lmmﬂ,a wedgi ng f-or ce. 58. A support system
accordl further conprisi ng means for actuating said

| ocki ng machanl s toward the second positi on when sai d support :
means slides in the first direction to allow said | ocki ng mechani smto
pass over said wedge nenber. 588 A system according to Caim43,

wherein said suppaper gbstaemdeweses My amdenitares laragh e ofe kst dre
wedge nenber

: e aceqy 9!]5’1 4 sai d
tapered face ex gﬁ"&s dl o g?raelﬁlartse%‘r 5 &éné‘&?@?é sasl(\él ystxﬁfb SeféSj‘r%e
61. A system ao.cmadlfngswo ddirsianie®, satist diavksiaigl mecharam @h#m aseends
al ong a | ower Iy d/\%q% 62. A
syst em accor di %% Edoq;&ldg% “Jfg%v\hgrng r@g{f?a@ an| sm has a fl at
| ower portion. translates igga R%ﬁ@eﬁlé@&ﬁrld?fhgsﬁldi d%ﬁlﬁﬁn@ meghandish sai d
| ocki ng nechanige@ckasnd saQdNdRAGOWRMLRY i .creates a wedging force.

37. A system according to Claim 36, further
comprising means for actuating said locking mechanism
toward the second position when said support assembly
slides in the first direction to allow said locking
mechanism to pass over said wedge member.

38. A system according to Claim 22, wherein said
tapered face extends along an entire length of said
wedge member. ' '

39. A system according to Claim 22, wherein said
tapered face extends along part of a length of said
wedge member. .

40. A system according to Claim 39, wherein said
tapered face extends along a lower part of the length
of said wedge member. '

41. A system according to Claim 26, wherein said
locking mechanism has a flat lower portion.

42. A system acéording to Claim 26, wherein said
lodking mechanism has a rounded lower portion.
43. A system for supportlng a member, said system
comprising:
a support post having a longitudinal axis;
- a wedge member with a tapered face and
mounted to said support post; . SRS T
" a collar secured to the member;. and i

AMTHDED SHEET
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