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Field of the Invention

10 The present invention relates to a table and seating apparatus with stool type

seats having seat supports that have a non-uniform cross section.

Description of the Prior Art

In large, multi-purpose rooms that are utilized at various times as dining
rooms, meeting halfs, dance areas, training rooms, classrooms and other varied
15  activities, it is often desirable that mobile multi-purpose furniture be used.
Such furniture includes tables, chairs, benches and/or stools or table and seat
combinations. Table and seating combinations often utilize stool type seats that
provide great utility and access for those using the table and seating system. Many
table and seating structures are mounted on wheels or casters for easy transport. The

20  units may also be foldable for easy storage.

A chéllenge for such systems and especially such systems that are utilized in
schools is resistance to abuse by users, especially when used by teenaged children.
The stool type seats for these systems are typically a lightweight molded plastic that
mount to a vertical tubular support post. Although such seats are generally

25  lightweight and provide high strength and are adequate for supporting users, such

seats may be open to abuse by the users. Such seats are typically bolted to the seat
support with a horizontally extending bolt. Through abuse, the bolt may be
dislodged, sheared or break through the plastic lower section of the seat. If this

1



20 units may al so be fol dable for easy storage. A chal l enge for such
systens and especially such systens that are utilized in schools is
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caster. However, if the casters are offset from the frame member, the balance of
such systems, especially folding systems, may be adversely affected and cause

20  problems for folding and/or unfolding.

It can be seen then that a new system is needed that provides a sturdy and
reliable seat that prevents abuses and damage due to rotation of the seats on a round
support. Moreover, such a system should overcome the drawbacks associated with
using square tubular members as a frame and mounting of casters. The present

25  invention addresses these as well as other problems associated with table and seating

systems and their seats and seat supports.



usi ng square tubular nenbers as a frame and nounting of casters. The
present 25 invention addresses these as well as other problens associated
wi t h tablwoantk/Egexsri ng systens and their seats and seat PSUiSO011944375ummar y
of the I'nvention The present invention is directed to a table and
seating apparatus and to a seat §AWRQ9v§fﬁ1%%v&{%°” havi ng a non-uniform
cross-section, including a portiTm wtira crrcutar cross section and a
portion with a non-circular cross section. 5The table and seating system
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relative to the seat support. In addition, a bolt or other fastener extends
hori zontal Iy through nounting holes in both the seat and the seat support.

The seat Each of the seats includes a stool type seat portion. The seat portion

generally includes a round upper seating surface and a stem extending downward.

15  The seat elements are generally molded plastic elements and may include support
ribs radiating from the stem on an underside of the seat portion. The stem defines a \
downward facing cavity. At least a portion of the cavity has a noncircular cross

section for receiving a corresponding seat support extending upward from the frame.

The seat support includes a lower portion having a circular cross section and
20  an upper portion have a non-circular outer perimeter complementary to the cross
section of the down extending cavity of the seat element. The complementary non-
circular cross sections align and engage one another to prevent the seat element from
rotating relative to the seat support. In addition, a bolt or other fastener extends
horizontally through mounting holes in both the seat and the seat support. The seat
25  support has a lower portion with a circular cross section to receive a cylindrical pin
or mounting portion of a glide element. The top portion of the seat support having a
non-circular cross section may be a crimped section of the seat support tubing. The
upper section having a non-circular cross section and the lower section having a

circular cross section are vertically aligned in one embodiment. The non-uniform



25support has a lower portion with a circular cross section to receive a
cylindrical pin or nounting portion of a glide elenent. The top portion of
t he seat woppmv(i233avi ng a non-circular cross section mapCibasaoiani4sped
section of the seat support tubing. The upper section having a non-circul ar
Cross secti O’Er&@‘!gét{b% Jf%ger%gﬁl@w% é&@%ﬂﬁnﬁ'fa‘ééuwdlﬂnar r&\{}\%éssthéﬁ&{e'ﬁ?s”ofar e
vertically altgned 1 n one enbodf nent. e non-uni for
2012/ 012337 P@révdnang ddtatibht2hescas elapetto dre seht suhpors whtle sagyaceeptisgeasi | y
manuf act ured and_ provi des the henefits of preventing rotatjion of t seat
relative to trﬁgn%@avntmwﬁﬁp{;ermaﬁ Hsg 4ptp @ 1&@?&}9??41&19@8@?8 %O‘Em{%“hapﬁﬁ nber s
that insert i4Q,8,4pWes hfq%%ﬁ 684 Ry alsol26viRe bicatér ferdofitarkB@bisaRPor t .
Such a confi gsuraP?%n mayC al so provide é’raeatﬂgrwst;g%ength and resistance 5to
torque. 5 toTdrgee features of novelty and vari ous other advantages that
characterize the invention are pointed out with particularity in the clains
annexed hereto and formng a part hereof. However, for a better
under st andi ng of tTesé fearmes afmoveltwambivesioua gther adwadtagerethatihemcterigbthei ned by
its use, reference shoul.d be made to the 10 drawi ngs that, forma further
part hereof , BRRRUOB RO1AE 8%%1%@%‘3‘%‘&9&‘4%?‘? 5‘8“??3%“5‘8’?3?‘ }}eﬁ&o PCh there is
iIlustrated af?ﬁ{lﬁlgsa ARt Plo®leOér & aayERetinRAktarding dTehé vemionofts Bri ef

o]

Description aw ngs . Referring now to_ the draw ngs,
wherei n |i ke adehmngascand the vbicsts ahthinedrharits use, s ferenice shenld be madp htieng

structure throughou e several vj : I | spective
view of a% ab‘ﬁ@‘%mtt}?&&%&b%ﬁlﬁﬁ?ﬁ ﬁe";}@?fharédntoutﬁgg%ﬁéng)aﬂ%lgg Sgssc |H? flgér:]) accor di ng
to the principhes, @fwhibetherss istrartdent idestribed a preférrglenbddimentar tlend vi ew
of the table and seating apparatus shown in Figure 1 in a fol ded storage

posi tion; 20Fngent®N3 is a bottom view of the table and seating apparatus
shown in Figure

Brief Description of the Drawings

Referring now to the drawings, wherein like reference letters and numerals

15 indicate corresponding structure throughout the several views:

Figure 1 is a perspective view of a table and seating apparatus in an unfolded

use position according to the principles of the present invention;

Figure 2 is an end view of the table and seating apparatus shown in Figure 1

in a folded storage position;

20 Figure 3 is a bottom view of the table and seating apparatus shown in Figure

Figure 4 is a perspective view of a seat assembly for the table and seating

apparatus shown in Figure 1;

Figure 5 is an exploded perspective view of the seat assembly shown in

25  Figure 4;



1; Figure 4 is a perspective view of a seat assenbly for the table
and seating apparatus shown in Figure 1; Figure 5 is an expl oded
- perspect iwe 20i202337 t he seat assenbly shown in 25 Fi gur @C#/US20AD044372

2012/ 012337PCT/ US2011/ 044372 Figure 6 is a bottom plan view of the seat

o amontfor 1 he sEaaE SRR rRHE o Sehe 1Pk LQERY SRRRLIIEKL Y 0T € Se

el enment for the s asse si de

gl evational view of the seat elenent shown in Figure 7; S5Figure 9 is a
ottom plan view @f the.seat, el enent . shown i i o i S a
sectional view of %‘Egpée Zésa?' IR BHEPH ﬁn%lﬁwn&’% %ﬁgéei&gle‘tztafﬁgﬂr}\lggéagﬁ%&g{g i onal
l'ine 10-10; shown ifFigwfeet;11 is a sectional view of the seat elenment shown

in Figure 9 taken along sectional line 11-11; 10Figure 12 is a bottom
detail view of a stemfor the seat elenent shown in Figure 7; Fi gure
13 is a bottom seghpa8lis ¥ si@WeledkeihablieWdHIRESdaDEIament showh In Eduie1/;Fi gur e
10; Figure 14 is a perspective view of a seat support for the
seat assenbly shown 15in Figure 4,

5 Figure 9 is a bottom plan view of the seat element shown in Figure 7;

Figure 10 is a sectional view of the seat element shown in Figure 9 taken

along sectional line 10-10;

Figure 11 is a sectional view of the seat element shown in Figure 9 taken

along sectional line 11-11;

10 Figure 12 is a bottom detail view of a stem for the seat element shown in

Figure 7;

Figure 13 is a bottom sectional view taken along sectional line 13-13 in

Figure 10;

Figure 14 is a perspective view of a seat support for the seat assembly shown

15 in Figure 4;
Figure 15 is a side elevational view of the seat support shown in Figure 14;
Figure 16 is a top plan view of the seat support shown in Figure 16; and

Figure 17 is a perspective view of a caster for the table and seating apparatus

shown in Figure 1.

20 Detailed Description of the Preferred Embodiment

Referring now to the drawings, and in particular to Figures 1-3, there is

shown a table and seating apparatus, generally designated 10. The table and seating
5



Figure 15 is a side elevational view of the seat support shown in Figure
14; Figure 16 is a top plan view of the seat support shown in Figure 16;
and Fi gurwo2d12/e287per spective view of a caster for thePCahiSeoiangs3geati ng
aEﬁga(rjat us sgo:c/vn in Figure 1. 20Detailed Description of the Preferred

odi nment [ln ures 1-3,
there is sho%ﬁgaratf'ab?e c\ziiv'h&(fg aé)g oqlia%\{\étg&slazt%ggdt& %%&gﬁgéﬁ Bﬁa@gg 10. The
tabl e and sedtaniegorb\D1 Bﬁhiﬁbﬂlhﬁﬁaﬁ%?drmwﬁ@eﬂgaﬁmppaum wessiseciioc| udes a

pair of tabletops 12 supported by a framework 14. The f wor k 14 ha
t ubul gr f r améhaterretsd fegrthey by wradieg ar ooy W%‘%%@F qqeﬁa%“tQFes
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position sho in_Figure d an exte ded u 0 Figures 1
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appreci at ed tifghod REnRE BSENMentdVE8 R @At thfaﬁb%p redigfdWhdt Bhedirb@nt t abl e and
seating arrangerrents i ncludi ng those t t are not folding he tabl e and

seating syst émveatignmayde undézect‘@etb othes tabid ar@e@mg armngem@@ts,ngclgélag ¢hoze and

e molod  QuRdr ol e Sl ARG epfing st i Ry BHeE Sedf albpbpfad 28 2 22

el ement havi mlwngmzﬁﬁﬁge%@gﬁﬁ@% 30 t hat may have a slight
depression. Radially extending ribs 32 and annular ribs 38 provide support

and strength while achieving a |ightweight seat elenent 22. 15 A stem 34

extends downward fAQRoMR G Slei§l h Plguicd @- CIE tHeNeato N2 tahemsRI2 réidhd stite st em
34 defines a cavity 36, shown in Figures 9 - 13. The stem 34 includes a

[r?; Ets i/ ng olr i felareengy Eﬁﬁhfgﬁf F}mS@&tSfZBrIS Fé@ﬁ&lb’ﬁ@uﬁd elemgnhieavingsay wwer gt as a
ersely e 0
Ser e Y SHHRCIA 8RR hath %ﬂﬂi{j}gesrs il KR CRRRLALYRYS B ancdflar

provide i npr e ra upport

?L i fi cg 8I4I dQib3cs Iﬁa;\tlemhp%ah@nglstrmgtm%ily adheﬂggahghwteaaghtasatfewmeaszm her of
e radially extendi ribs 32, a shownlnFl 7an S contrasted in

Fi gures 12 arfystem3 nds dovpwan figm a&tunfl%ré@? foR ﬂ’ﬁ\??ﬁ‘{?}a The

non-circular £1088 45kt Qv RE] BUHAG F%réseﬁei'ﬂ' TH¥E sfem 34 includes a
mounting orifice 84 configured for receiving a retainer device, such as a transversely
extending bolt 80 coupled to a complementary nut 82. To provide improved access,
the radially extending support ribs 32 above the orifice 84 do not extend

20  longitudinally along the stem as far as other of the radially extending ribs 32, as
| shown in Figure 7 and as contrasted in Figures 12 and 13. The cavity 36 has at least
a portion having a non-circular cross section configured for receiving a
complementary shaped section of the framework, as explained hereinafter. As
shown most clearly in sectional views of Figures 12 and 13, the cavity 36 defines a
25  generally square inner cross-section configured for receiving a seat support. At the
innermost portion of the cavity 36 near the seating surface 30, innermost portions 33

of the radial support ribs 32 protrude into the cavity.

Referring to Figures 14-16, the seat support 24 includes a lower section 40
having a circular cross section and an upper section 42 having a non-circular cross
30 section. The seat support 24 also has a transition section 44. A mounting orifice 86

receives the retainer bolt 80 and is aligned with the orifice 84 in the stem 34, as
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conpl enentary shaped section of the framework, as explained hereinafter. As
shown nost clearly in sectional views of Figures 12 and 13, the cavity 36

defines aw@2o0ppanessal |y square inner cross-section confi garas2déion443ezei vi ng
a seat support. At the innernost portion of the cavity 36 near the seating

surface 30, ijpner £ | 3 [ - s d
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ol t and is aki.gne hi B by |ofd i t i i
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a tubular nenber of the framework 14 in one enbodiment. The crinped portion
upper sect i orfdl® aituBhs The howlaricpasirugtion proyides rimprovrd ipergting gEmst

portions configured to en e t.he ¢ 4 ' e
Cross-sect | orfog eryiggal groy gl ngﬁ%e%%ﬁéﬁg%%gﬁl %ﬁ%@aﬁ%&bﬁé a\élvgfelg ?(gror

i mpr oved 1oUNisk 380kl et aiafor gHapufdneagaig tiginreqiieng saarempindened
hereinafter and provides for 10 use of only, tubular elenments for

manuf act ur e rC@tIFPilPattWYtﬁ’@dﬂ?WtW@S apd st HEer s, conplicating certain
nountings and construction. In the enbodi mrent shown, the crinped upper

section 42 of the seat support 24 has outer corners, engagi th t
corners of the corpltenembedipentahgimythestimped Eamrﬁﬁtg’é‘.&#éﬂ‘??ﬁ%?e"r?gg?er

engage and r er'at op e CRRels bR Ep fhe (s B e LA BRI e
square cavity 36. The innermost portions 33 of the support ribs 32 that protrude into
15  the cavity 36 engage and retain the crimped structure of the upper section 42 of the
seat support 24. The engagement between the non-circular cross sections of the
cavity 36 of the stem 34 of the seat 20 and the upper section 42 of the seat support

24 prevents rotation of the seats 22 on the seat supports 24

As shown in Figure 17, conventional casters 50 include a roller 54, a
20 framework 56 and a pin 58 serving as an axle for the roller 54. In addition, each
caster 50 may include a swivel 60. The caster 50 includes a cylindrical mounting
pin 52 extending vertically upward and configured for extending into the bottom end
of the circular cross-section of the lower section 40 of the seat support 24. The
cylindrical pin 58 extends into the round cavity formed in the tubular circular lower

25  section 40 of the seat support 24.

Referring again to Figure 1-3, the table and seating apparatus 10 may also
include glides 70. The glides 70 may be used in place of the casters 50o0ra
combination of casters 50 and glides 70 may be utilized, depending upon the
configuration and use requirements of the table and seating apparatus 10. The glide

30 70 includes a bottom ground engaging surface and an upper pin portion similar to
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seat support 24. The engagenent between the non-circul ar cross sections of
the cavity 36 of the stem 34 of the seat 20 and the upper section 42 of the
seat suppaotoR21pidevents rotation of the seats 22 on t heCTamozopports 24
As shown in Figure 17, conventional casters 50 include a roller 54, a 20

framewor k 56 ,and i [N f OF . In
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tabl e and seating apparatus 10. The glide 30 70 includes a bottom ground
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d ) i ti im | to., th ti f
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support 24 in a er simlar to that of fhe nounting pin 52 of the caster
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|ide 70| d t th . t 0, but t i .
Ot hor wi o) nDRFEaRy e pro s e Buie e vt P Bf Ceals Jg PSS Mt EORLES T
menber . ahd p&RALAE RPREEEoatethettdRbf 4 PRstiy ®aeglemedty dhkipadtey ovi des a

seat el enment 22 having inproved strength and a_ seat asserrblﬁ 20 provi di ng
ease of manuirxentipralsy/pratsias conveatienahmonpiing PhegsisrpsangdHoor gUdesdaior or a
reliabl e nounti hat Ve . | i th abuse of
seats and pog%quE%Gé atm\%l %Otjfg%% ‘géﬁoglgg??tt%%ap{‘)%?%ﬁ?a%@ I?thiﬁlgeﬁtédhrough the top
of a plastic seat elenent. The present invention also maintains

ti I i . f [ i . f.
convent onel ount o, 6 G5y AR SRE A AGA kR Vi e,
under st 098, h@vEeEs of thebreeste vehiuidiava by setiforth hiathe foregoing tessriptiveh,

together with details of the structure and function of the invention, the disclosure is

illustrative only, and changes may be made in detail, especially in matters of shape,
size and arrangement of parts within the principles of the invention to the full extent
indicated by the broad general meaning of the terms in which the appended claims are

20  expressed.



15 advantages of the present invention have been set forth in the foregoing
description, together with details of the structure and function of the

i nvent i onwotzhe/deascl osure is illustrative only, and chamrgeasSasy/obs7rade in
detail, especially in natters of shape, size and arrangenent of parts
within the p‘bgé E!§g 1&Eﬁ_]iégvention to the full extent indicated by the
br oad gener al S roms in which the appended clains are
20expressed. WO 2012/012337PCT/ US2011/ 044372 WHAT IS CLAIMED IS 1. A
tabl e and seating a ratus n a.tabl e; a seat, the seat
defining a C§V|ty, ‘5@§Fmﬂl nB gﬁ’%?“?qﬂp%aV|ty havi ng a non-circul ar
cross-section; a frane supporting the seat and the table including a seat
support, the seat support havi ng a non-uni form cross-section including a

| ower section hav@ﬁ@ & substantially circular cross-section and an upper

section having a non-circular cross section inserting into the caV|ty, and
a ground engagi ng el enent nountjng to. a ttonlend 0 section of

b
the seat support. @ spat, fhersgafdeligmg acaxity i e&ﬁb%\]i’%ﬁlﬁ’% og@fﬁ'flﬂ%y Vl"bg T%rm 1,
wherein the nd | ower section of the seat support are axially
al i gned. %%Bﬁgﬁﬁﬁgikgﬂsgatlng apparatus according to claim2, wherein
t he upper sectlon and | ower section of the seat support are vertlcally
aligned. 4. Atab'e S (AAE AHeRidE § Rathippbitlihe Whigr ei n the
cavity has a substan ﬁ%@ﬁhh%énggﬁégiﬂgectgoﬁ Iﬂﬁ;A aalﬁg and seating
apparatus ac Cs@’ppbrﬂba\hﬁ)g g hen-omiformwbresesactivh encheting 4 lnoten destion heviaga

2 ﬂgz% :RE : :: : éug%ﬁ;@g%fgg@f g‘(‘@é%e %qgﬁ(e)lgglll Qn Slgpetr sectlon?lavmg %%%101 I’CtlI'('JU. m%gls\“ ng a

section inserting into the cavity; and

a ground engaging element mounting to a bottom end of the lower section of

the seat support.

2. A table and seating apparatus according to claim 1, wherein the upper section

and lower section of the seat support are axially aligned.

3. A table and seating apparatus according to claim 2, wherein the upper section

and lower section of the seat support are vertically aligned.

4. A table and seating apparatus according to claim 1, wherein the cavity has a

substantially square cross-section.

5. A table and seating apparatus according to claim 1, wherein the seat includes
a stem subétantially covering the upper section of the stool support and having a

substantially square cross-section.

6. A table and seating apparatus according to claim 1, wherein the upper section

comprises a crimped portion.



6. A table and seating apparatus according to claim1, wherein the upper
section conprises a crinped portion. WD 2012/012337PCT/ US2011/044372 7. A
t abl e andweeat¥mgs3appar at us according to claim 1, whereiPaTiuseotfifoadse2 f urt her
conprises a cross-nenber nounted to the seat support, the cross nenber

havi ng a substanti al rqound. cross-section. 8.. A table an eati

appar at us acgo_rdi r‘f’gtabﬁ" @%&Fﬁirﬁaw iaﬁ‘_’(frﬁ’é’gé? SBHHHeWbﬁr&Ihtgle zflaglr?éﬂ’?her_
conprises a %h%ﬁses aerodd-Thalber AHcht&PR!the Sl RRPOAL the cAsks aletibRghdvinghai m 1,
wherein the ground engagi ng el enent conprises a caster. 10. A table and

seat i ng apparabdatiaty coutidugodseseeficti. m 9, wherein the caster conprises a pin
inserting into the | ower portion of the seat support. 11. A table and
seating apparatus according to claim1l, wherein the seat conprises a nol ded
seat. 12. A& abl e\ btk seaciting apppatutageordingde dlairg 1t whetedl the Brovpder ei n t he
tabl e and seatin a&garat us cong)ri s a plurality of seats and a

cor r espondi nFg&R& niGomprise %gﬁ%orts. 13. A table and seating apparat us
according to claiml1, further conprising a retainer attaching the seat to

the seat support. 14. A seat .assenbly for .a tabl e and,seat,apparatus,

conpri si ng: & seat ADHANSSSRINEANPATATS CQrdie ) Ck‘éR}ﬁn hgref e °r“é‘§| ar

Cross-secti Orkﬁ %iﬁ SR At isedP chhg. seat including a seat support, the
§ n% a l

seat support ower ‘section having a substantially round
cross-section and an upper section having a non-circular cross section

I nserting intg the, gayl inG sediith rusthcB6 ARt 0 RNERY, RGcRfieiRhsteouNt | Ng t O
a bottom end 18)f thpé ower Sseetl:tl%pr?af% t he s%aﬂa%{':t support.

comprises a pin inserting into the lower portion of the seat support.

11. A table and seating apparatus according to claim 1, wherein the seat

comprises a molded seat.

12. A table and seating apparatus according to claim 1, wherein the table and
seating apparatus comprises a plurality of seats and a corresponding plurality of seat

supports.

13. A table and seating apparatus according to claim 1, further comprising a

retainer attaching the seat to the seat support.
14. A seat assembly for a table and seat apparatus, comprising:
a seat, the seat defining a cavity having a non-circular cross-section;

a frame supporting the seat including a seat support, the seat support having
a lower section having a substantially round cross-section and an upper section

having a non-circular cross section inserting into the cavity; and

a ground engaging element mounting to a bottom end of the lower section of

the seat support.

10



WO 2012/ 012337PCT/ US2011/ 044372 15. A seat assenbly according to claim 14,
wherei n the upper section conprises a crinped portion. 16. A nethod of
manuf act Wworg1220183at assenbly for a table and seating apparstuld/onsrt ng a
table, a frame, a seat support and a seat, the nmethod conpri sing:

e, e rt and a se: i -
Cavi ty havindoa. naniel feseray ErotaBefBd. pgbfihebiie ShAPAEHERA 2 ng

a substanti alalc)qnﬁjeﬁ%{t%_cross section; form ng an upper section of the
seat support to a non-circular cross-section; inserting the upper section
of the seat support into the cavity of the seat; and attaching the seat to

the seat suppgrt. A héthof ofBldRafhcarm@abetthsienbly & tdble aﬁ&rsédmgrglappdfmgsi ng

providing a caster having a cylindrical pin with a substantially circular
cross secti omhazing aitaideratﬁrarge,takﬁ@atrﬂunpwmlmf asqab\ee me@d 6PMPHENgeat support .

18. A method according to claim 16, further conprising inserting a retainer
t hrough a side of the stemand the seat support. 19. A nmethod according to
cl ai m 16, wher ei n prédvadiag epeatthayimgrseating suefaceasra et the stegt definéngeeaviyuppor t

to a non-cirgular cross-sgection c ri ses cri ing the upper section.
avmg a non-c1rcul%r CTOSS-SCC%gB; ITp g pp

providing a seat support having a substantially circular cross section;
forming an upper section of the seat support to a non-circular cross-section;
inserting the upper section of the seat support into the cavity of the seat; and
attaching the seat to the seat support.

17. A method according to claim 16, further comprising providing a caster
having a cylindrical pin with a substantially circular cross section and inserting the

pin into a lower end of the seat support.

18. A method according to claim 16, further comprising inserting a retainer

through a side of the stem and the seat support.

19. A method according to claim 16, wherein the step of forming the upper

section of the seat support to a non-circular cross-section comprises crimping the

upper section.
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