RI NG Bl NDER MECHANI SM CROSS- REFERENCE [ 0001] This application is a
continuation-in-part of U S. Patent Application No. 11/190,328, filed July
27, 2005, which clainms priority to provisional Patent Application No.

60/ 664, 125, filed March 22, 2005. BACKGROUND [0002] This invention rel ates
generally to ring binder nechanisns (broadly referred to herein as a ring
mechani sm for retaining | oose-leaf pages, and in particular to such a ring
mechani sm capabl e of openi MF¥na PR IMGHAREF g ri ng menbers and | ocki ng
the rji n% nmenbers when closed. [0003] A ring nechanismis typically used to

r et ai‘ P 5o8REREIGE pages, such as hol e-punched pages, in a file or notebook.

Ring nechaooens coms0abyl Deve dRtikNg &did niBebEs S d-hak "By e, sel ectively
opened to add or renove pﬁg\e@aoor cl osed together to retain pages while

al | oWaT§ E nePREGes P B afohg &I r TRy 2fenBBPS. “HEbri ng menbers
nountc1@Amb Wor @djidgend §W-sioshdepmtShgglidiige Rbat &/ ddaat50i n toget her
al ongf&a hi nge line to form a pivot axis about which the plates may pivot.
An el ﬁﬁﬁt%,rd‘r é<ir | £8PR - housi ng | oosely supports the hinge plates within the
housi ng and hol ds the hinge plates together so they may pivot relative to

t he housi n&o 4}0004] The housing is slightly narrower than the joined hinge
pl at E&RAR Y he hi nge plates are in a coplanar position (180). In this

nmanner, asodde himge phatesidy velatds oGl rkhey reo Gaphapaiadosi tion, they
deform hhe, resilient_ housi n% and cause a spring force in the housing that
[

ur geSeFRBMHI Ty PPPAREY 15 B0t O dVRRPLPr B ¢ He "oPraihi SFositPFon, eit her

openiRga0hind APoRE-16Lf Jgadgeg, "BRPEITS paThusSuiaher thenrd ndngenbers are cl osed
the sprin force resists hinge plate novenent and cl anps the ring nenbers

togef‘ﬁ&P?‘ng?“i‘ﬁolaaFHﬁ Whewernadr 13 THFHBRE el dopeRd THPSELSr PRY  force hol ds
t hemiapaihg e @pahah&fbdrRy whi¥Ri €8jde.overcone this

[0003] A ring mechanism is typically used to retain loose-
leaf pages, such as hole-punched pages, in a file or notebook.
Ring mechanisms commonly have mating ring members that may be
selectively opened to add or remove pages, or closed together to
retain pages while allowing the pages to be moved along the ring
members. The ring members mount on two adjacent (e.g., side-by-
side) hinge plates that join together along a hinge line te form
a pivot axis about which the plates may pivot. An elongate,
resilient housing loosely supports the hinge plates within the
housing and hclds the hinge plates together so they may pivot
relative to the housing.

[0004] The housing is slightly narrower than the joined
hinge plates when the hinge plates are in a coplanar position
{180°). In this manner, as the hinge plates pivot through their
coplanar position, they deform the resilient housing and cause a
spring force in the housing that urges the hinge plates to pivot
away from the coplanar position, either opening or closing the
ring members. Thus, when the ring members are closed the spring
force resists hinge plate movement and clamps the ring members
together. Similarly, when the ring members are open, the spring

force holds them apart. An operator may typically overcome this
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1 force by manually pulling the ring nmenbers apart or pushing them
together. Levers or other actuating systens nay al so be provided on one or
both ends of the housing for noving the ring nenbers between the open and
cl osed positions. In sone ring mechani snms, however, when the ring nenbers
are closed they do not positively lock in their closed position. As a
result, if the mechanismis accidentally dropped, the ring members may

uni ntenti gnal | ﬁﬂ% L’[6_0005] To this end, sone ring nmechani sms have been
modi £PECE o "PREF e AUGdRPAGERT riQuPEmiF HPBEKT t e RHSRGEIpHERRes from

pi votbagtmhen Lbeerd ng BRABErSctai® i6h0SRbembNRal OSKiNBeShELEidde positively
| ocks the cl osed r%H? menbers to ether H1vaentlng them from
uni nPBne?* %Rl PYEB TG T Fh?hréoursi RY FRTHIYIISMH Fee Bi0d d6RPSTSy dropped. The

| ockbBgwsdr UtkUbpel G0 allbovs ddia tibaysi rng1 sphkNgidPmeenkai Higs,r educed
because the strong spring force is not gglred to clanp the closed ring

menbePEeYTyet’RBR . therfidd PeBReGhEr 4t S}O?E‘djr 8eysde R PeGLEL dlpen and cl ose

the nLbog 1m&ﬁbefs(:1cmam pBsttosh li apak Fddg tneehaths MechhA09B]isSone of these
ring mech anligg |ncorporate the 1locking structure ontg_a control slide
e

connBETEF TG L He T WA “Hhie” 1 SFTHETR &P BRET G T de%Yhd its | ocki ng
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al | ow ver, an op erat or itive ve the lever after
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allow t he hlngiﬁg ates t dvertentl |vot and en the ring nenbers,
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force is not required to clamp the c¢losed ring members together.
Thus, less operator force is required to open and close the ring
members than in traditional ring mechanisms.

[0006] Some of these ring mechanisms incorporate the
locking structure onteo a control slide connected to the lever.
The lever moves the control slide {and its locking structure) to
either block the pivoting movement of the hinge plates or allow
it. However, an operator must positively move the lever after
closing the ring members to position the locking structure to
block the hinge plates and lock the ring members closed. Failure
to do this could allow the hinge plates to inadvertently pivot
and open the ring members, especially if the mechanisms are
accidentally dropped.

[0007] Other locking ring mechanisms use springs to move
the locking structure into position blecking the hinge plates
when the ring members close. Examples are shown in co-owned U.S.
Pat. Appl. Nos. 10/870,801 (Cheng et al.), 10/905,606 (Cheng),
and 11/027,550 (Cheng). These mechanisms employ separate springs

to help lock the mechanisms.



to help |l ock the nechanisnms. 2 [0008] Accordingly, there is a need for a
sinple ring binder nechanismthat readily | ocks ring nenbers together when
the nechanismis closed without requiring additional spring conponents to
do so. [0009] Moreover, the configuration of sone |ocking ring binder
mechani sms is such that the control slide can bind when the nechanismis
bei ng operated, which nakes it difficult to open the rings of the

mechani smi02@&br dAsrprydingher eclisrealisoa anqededorf orsimgig binder mechani sns in

uhi Chhisieh RLARNGOLn LS £RNNEOL oMl 10841 eVl A, BHMMARL, 100101 In one
enbodi ment, a ring nechani smfor ho di ng oose- 1 ear pages generally
conprif$egeah#mifgl n§ ahesed Widhsut orrmuiring fatitHoindingetier | oose- | eaf pages.
Each JdpgneRfPrds@s ao.first ring member and a second ring nmenber, with the
ring nmenbers being configurable between a cl osed position and an open

posi tion. [PP0R]he NdreoEarpotha imidiherztivg nénbens fomking rsubstantial ly

cont I1uaus FLOSET shQ0Ps fAlorAlchaWl . | R3] 6af; acPRARSLLE] qludgd by the ring
to be noved along the ring fromone ring nenber to t%e other, and in the
open PEseFbanisie iswee ihpregahber siifishnmakeli sidodtiif fuowsy topepeth oop for

addl NGOE RS RYle 1OONETIFAT REASALERD) LR 1Y, A JIDGR EChAN sm | 5
operatively  connected to the ring menbet 5 for confrguring the ring nenbers
bet wder thed rbiggen maehaligsediposhidrosuchheittinge offetharmayrogeneral |y
conprdiS@s 8s Paldiqek. el ongate hinge plates supported wthin the housing for
pi voting novenment relative to the housing between a first hinge plate
position corresponding to the closed position of the ring nenbers and a
seconguhhRge pl ate position corresponding to the open position of the ring
menbers. Each of the hinge plates has a free end and a |ine weakness forned
t herei n pE¥%dHat £t Reef pEecdEgNte & axind markamiedifing bbldirg hi nge

loose-leaf pages generally comprises a housing and at least one
ring for holding the lcose-leaf pages. Each ring comprises a
first ring member and a second ring member, with the ring members
being configurable between a closed position and an open
position. In the closed position the ring members form a
substantially continuous closed loop for allowing loose-leaf
pages retained by the ring to be moved along the ring from one
ring member to the other, and in the open position the two ring
members form a discontinuous, open loop for adding or removing
loose~leaf pages from the ring. A hinge mechanism is operatively
connected to the ring members for configuring the ring members
between their open and closed position. The hinge mechanism
generally comprises a pair of elongate hinge plates supported
within the housing for pivoting movement relative to the housing
between a first hinge plate position corresponding to the closed
position of the ring members and a second hinge plate position
corresponding to the open position of the ring members. Each of
the hinge plates has a free end and a line weakness formed
therein proximate the free end to facilitate bending of the hinge
plate. An actuator is moveable between a first position

corresponding to the closed position of the ring members and a



pl ate. An actuator is noveable between a first position corresponding to
the cl osed position of the ring nenbers and a 3 second position
corresponding to the open position of the ring nenbers. The actuator
generally conprises a bearing surface engageable with the hinge plates
proxi mate the free ends thereof wupon novenent of the actuator fromits
first position toward its second position such that the hinge plates bend
pr oxi FHtB % REF+ 19y E8TERTROIG e b8y EhE VREPNECRolvie i 5Re t Hgthi nge pl at es
upon mdnlierisal TEYeRALLOF Jdreraqtyat&ipdisem ktiseddingt spesidd on toward its
second position., [0011] |n anather enbodi nent, a ring mechani smfor hol ding
| oose= abgﬁéEA%bﬁEFa IR SHETEE R X HGGE T HiRe dfffcafireashesi9é ring for

hol diwgprt hevkeese-dreahe pagesatdzachon i NG FeRer abdssi+iGAMPELSES s@sfirst ring
menber an% a second ri with the ring nenbers being configurable

g._nenmber, _
bet weEif© cP8§%§fﬂ§o§PFFoﬁh%ﬁuF@§nhlﬁﬁéﬁﬂﬁ6§ﬁt?%ﬁﬂ ALe*iRate | d¥ed position the
ring fesdendsf of Medayspbsé ity abkyneantdmuausntl@sedakespadqar al | ow ng
the ring to be noved along the ring from one

Ioosg%gﬁgf ﬁa es retained b ) _

ring ar POV SRS foPhetle AfFURhOF nEF ThehSpbiiih SwsthdoRwePtatdg nenber s

f or m ac diseeond i pusaws onopen | oop for adding or renoving |oose-I|eaf pages

fromthe ri A hi nge chani smis operativel connected to the rin

menber s fcgpgg{)hfighﬁq??&ggﬁee'&??fg"ﬁﬁﬁbe? srlnﬁef“ﬁ%]éﬁmt%iftorofj%hd%ﬁd cl osgd

plosi tice-Ther hdaa@@e geg@mﬁhlgmcogggege&i lay h6QsDid S8l atpﬁéés’@foni%' ongat e hi Rge
ates,_support . Within the housin or pivoting novenment relative to the

Eousi?ﬁfg ngwﬂéggﬁﬁgf%pgtl?ﬁﬁﬁﬁieﬁia?%%ﬁﬁosiEFB% 85pBRA MY to the cl osed

posi tddbraket he fiird@ PERParsnbardafd SeeeRInbi APy pleaberpPositH @Re

corresponding to_the open posigionBof the ripg nenbers, Each hinge plate

has & FPeBBRY 2RE 1Y cOMHIGUrRdet e iere 4 F178d PRPGERO £7%EBnd wi dth

narr oygein pbantidie f ThsthaM didseangdosparer the ridie dek@erensb@f at he hinge plate
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pages retained by the ring to be moved along the ring from one
ring member to the other, and in the open position the two ring
members form a discontinuous, open loop for adding or removing
loose-leaf pages from the ring. A hinge mechanism is operatively
connected to the ring members for configuring the ring members
between their open and closed position. The hinge mechanism
generally comprises a pair of elongate hinge plates supported
within the housing for pivoting movement relative to the housing
between a first hinge plate position cecrresponding to the closed
position of the ring members and a second hinge plate position
corresponding to the open position of the ring members. Each
hinge plate has a free end and is configured to have a first
width, a second width narrower than the first width and nearer to
the free end of the hinge plate than the first width, and a third
width greater than the second width and nearer to the free end of
the hinge plate than the second width to facilitate bending of
the hinge plate generally at the second width. An actuator,
moveable between a first position corresponding to the closed

position of the ring members and a second position corresponding



the hinge plate than the second wwdth to facilitate bending of the hinge
pl ate generally at the second width. An actuator, noveable between a first
position corresponding to the closed position of the ring nenbers and a
second position corresponding 4 to the open position of the ring nenbers,
generally conprises a bearing surface engageable with the hinge plates
prox%nate the free ends t@ereof upon novenent q{ the actuator fromits
first® PEsiPEBNPLOWEE Pfs Recdond PoBPE on 9§BERt BACYRELATRGE plates bend
pr oxbaatind Berfafs emgaadsbyenerdl tyieahiddie psecontbmdiatkothael ay pivoting
novenpent of  t hinigg1 c)Iatesu n _i.nitial the actuator fromits
rarl

h movenepnt  af
firs r%%sﬁl}disoﬁg?ﬁ% sTEEHHY °fo ]i‘?iaocrjf.u#ﬁf)l%onhlﬁgr t&3tures of the
i nvepbsomion ltbwhed i it spaetondpparienbnamad:-H nthpar thdiimeedpbateder ei nafter.

BRI SCRI. PTI ON .THE_DRAW NGS [ 001 FI 1 is a perspective of a

ot GB0K TRCOTBOT TG TEOF MG biRder hbein b SRR AE T ot h T o
enbodeentpiobtihe mavawenti ofi; tHOGidhe R 1Ate? upo@nirexpladdadveergpecti ve of
the rin mechapi s 0015] . FI 3 is.an enlarged side view of a | ever of
the Chodhedrenatroder tre: £ hra% shop Bl SR RA LR Aot he 11 ng
mechposstmaat. a cl osed and | ocked position with the lever in a first rel axed

position; 7] G i.S._a _bottaom side perspectiyve thereof; [0018] FIG 6
is an enl %"E"gg ngé%n‘%eaart rﬁgrg%e% 9 \}gv(e)?&t%ne WlI’CL:in © nlencﬁgﬁi%sm with a portion

of aahwatsintg abdokerpawapoantedidut aereimgfteenber renoved to show i nternal

construction; [0019] FIG 7 is a side view thereof with the housing and

ring menbers renoved; [0020] FIG 8 is a top side perspective of the ring
BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FiG. 1 is a perspective of a notebook incorperating
a ring binder mechanism according to a first embodiment of the
invention;

[0014] FIG. 2 is an exploded perspective of the ring
mechanism;

[0015] FIG. 3 is an enlarged side view of a lever of the
mechanism;

[0016] FIG. 4 is a top side perspective of the ring
mechanism at a closed and locked position with the lever in a
first relaxed position;

[0017] FIG. 5 is a bottom side perspective thereof;

[0018] FIG. 6 is an enlarged fragmentary perspective of the
ring mechanism with a portion of a housing broken away and with a
ring member removed to show internal constructionj

[0019] FIG. 7 is a side view thereof with the housing and
ring members removed:;

[0020] FIG. 8 is a top side perspective of the ring
mechanism at a closed and unlocked position with the lever in a
deformed position:

[0021] FIG. 9 is a bottom side perspective thereof;

[0022] FIG. 10 is an enlarged fragmentary side view thereof

with the housing and ring members removed;



mechani sm at a cl osed and unl ocked position with the lever in a deforned
position; [0021] FIG 9 is a bottom side perspective thereof; [0022] FIG 10
is an enlarged fragnentary side view thereof wth the housing and ring
menbers renoved; 5 [0023] FIG 11 is a topside perspective of the ring
mechani sm at an open position with the lever at a second rel axed position;
[ 0024] FI i's bot.t om si de perspective .thereof; [0025] FIG 13 is an
enl ar ged &rogérgrbnt Eéfcy g%ldésv?ewlisﬁéiree PLSRGTH VENRT hotRsiTig9and ring menbers
r enoviegEtaoishost iant epral posionsinr weth ore 18026]atFlaGsetdniiSraldxep Si de

per s?fstiitégnof a ring nechanismaccording to a second enbodi nent at the

cl os n [ ocked position; [0027] FIG 15 is an enlarged top side
perspect i \[€024] a FI@vedr tihea eofttdm0028¢ dedrGpedbivs hesied€; Vi ew of the ring

mechani sm 29 I 17 is a.hott si de perspective of a ring mnechanism
accor di ng [t(Jng]Ot h}%lréo:r gr?bé i?rrén‘?nlaatrgFgg}rcﬁgéngélgaﬁ%a‘slc{eoé’l%@ﬂ b}b%]ietolr}on; [ 0030]

FI G #igh shanh@miawgeddsridey wicetveof merogedr té heceofintefHHB1] FIG 19 is an
enlarged. tragmentary side view of the ring mechanismw th a housing and
ring nenbers renoved; [0032] FIG 20 is an enlarged fragnentary side view
simlar tO0¥G BB .wilthishe teclsadespeatpetchével @S ed rangd unl ocked position;

the nssan o SR B0kl DatcehE ROy TG R B8 et odea
per spectiedepositaiani;ng mechani smaccording to a fourth enbodi ment; [0035]
Fig 23 is[@Of%Fe Eﬁisﬁ%cﬁgvghQLu%rQESQExPE§ES ﬁg¥§£ective of a

lever thereof;

[0028] FIG. 16 is a side view of the ring mechanism;

[0028] FIG. 17 is a bottom side perspective of a ring
mechanism according to a third embodiment at the closed and
locked position;

[0030] FIG. 18 is an enlarged side view of a lever thereof;

[0031] FIG. 19 is an enlarged fragmentary side view of the
ring mechanism with a housing and ring members removed;

[0032] FIG. 20 is an enlarged fragmentary side view similar
to FIG. 19 with the mechanism at the closed and unlocked
position;

[0033] FIG. 21 is an enlarged fragmentary side view similar
to FIG. 19 with the mechanism at the open position;

[0034] Fig. 22 is an exploded perspective of a ring
mechanism according to a fourth embodiment;

[0035] Fig 23 is a side perspective of a hinge plate used
therein;

[0036] Fig. 24 is a plan view of the hinge plate shown in
Fig. 23;

[0037] Fig. 25 is an enlarged fragmentary perspective of
the ring mechanism with a portion of a housing kroken away and

with a ring member removed to show internal construction;



therein; [0036] Fig. 24 is a plan view of the hinge plate shown in Fig. 23;
[0037] Fig. 25 is an enlarged fragnentary perspective of the ring nechani sm
with a portion of a housing broken away and w th a ring nenber renoved to
show i nternal construction; 6 [0038] Fig. 26 is a side viewthereof with the
housi ng renoved show ng the nechanismin a closed and | ocked position;
[0039] Fig. 27 is a bottom perspective view of the ring nechanismat the

cl osed arid®OR8tkeldipositiicna pOdAOieri ghep® i wighstike hduwsingf the nechani sm

Wi t hrér@&/edth§h?9q:rt%@)ﬁ§gh§m‘}q)qg Eh@lﬁﬁhaﬂhsmé%oﬁ%oE?%?%e Jiedi at e

position 0041 ottom perspective view o ring mechanism
at the i ritoélal%dl Big- pokiitsi enbotrh Pegspooiives varw ehltdrgedngi ew of the

ci 1 chedh DAY 9 ik Figsed%nd 004%kaFig::30nis side view of the mechani sm
with the “housing renpved showi ng the mechani smin an open, unlocked

position;[008043] FFig.2BLs ¢ aldptticm pérdpedecpanysewidh the ring mechani sm
at tl‘?@u&%”refr!&'r&?‘%%@w@ﬂé'ﬂé’@necﬂl Q44d K 9n 3Rtd Sl 16%Pl 0ded perspective of

a ring nechanismaccording to a |f h enbodi ment; [0045] Fig 33 is a side
per spegitibp@iof a hinge plate used therein; [0046] Fig. 34 is a plan view of

t he hi ngem%hi‘?]e %E_]Q\M‘ZQ Ns E' Qot§c§n pbggég&tlﬁ}egv1§\§ 6§ iﬁuesh:_dLﬁ view of the

mechani smw th the  housing renbove show ng the nechanismi n an i nternedi ate
posi medrnispoengiheriigtessediaten reg bt brfod 3per Epectddfe 16f 2@ ring mechani sm

acCog ] di6ca0vBed | of MrRTBOAL [N 'pork 904 % Fug. 39; 15 a bottom perspective of
|
g [0042] Fig. 30 is side view of the mechanism with the

housing removed showing the mechanism in an open, unlocked
pesition;

[0043] Fig. 31 is a bottom perspective view of the ring
mechanism at the open, unlocked position;

[0044] Fig. 32 is an exploded perspective of a ring
mechanism according to a fifth embodiment;

[0045] Fig 33 is a side perspective of a hinge plate used
therein;

[0046] Fig. 34 is a plan view of the hinge plate shown in
Fig. 33:

[0047] Fig. 35 is a side view of the mechanism with the
housing remove showing the mechanism in an intermediate position;

[0048] Fig. 36 is an exploded perspective of a ring
mechanism according to a sixth embodiment;

[0049] Fig. 37 is a bottom perspective of the ring
mechanism shown in Fig. 36;

[0050] Fig. 38 is a fragmentary side view of the ring
mechanism shown in Fig. 36, showing it in the closed and locked
position;

[0051] Fig. 39 is a fragmentary side view of the ring
mechanism shown in Fig. 36, showing it in an intermediate

position during the opening process; and



mechani sm shown in Fig. 36; [0050] Fig. 38 is a fragnmentary side view of the
ring nechani smshown in Fig. 36, showing it in the closed and | ocked
position; [0051] Fig. 39 is a fragnentary side view of the ring nmechanism
shown in Fig. 36, showing it in an internmediate position during the opening
process; and 7 [0052] Fig. 40 is a fragnentary side view of the ring

mechani sm shown in Fig. 36, showing it in the open and unl ocked position.

[ 0053] Cokdd2dondiifig g%fjesr enésamgiiary shdé caiteyy ofothespiorwdi ng parts

{Nr OHEBOU; Btk V6 Gt ol NG (T SHI0S- 1 CETAWLER DESGR Bhh O [PO54] Referri ng

a

now to the drawi ngs, Figs. 1-13 show a ring nechanismaccording to a first
emboldPHEHt®general ly at 1. In Fig. 1, the ring mechanism1 is shown nounted

on a notefasls; desk-gpstsithigeNeLalioh Al ndmbRECILi£ally, the ring mechanism 1
is shown nmounted on a spiné 5 of the notebook 3 between a front cover 7

and S°PERIPVGNBE PAHiJEIPYIRettadhedviers Ivd spendra&iinpise front and back
covers 7, 9 nove to selectively cover or expose | oose-|eaf pages (not
shown) retained by the ring mechanism11l in the notebook 3. Ring nechanisns
mounP HAWDSQF"J?%%%T@Nher than a notebook, for exanple, a file, do not

depart fraypslje seeperofy roh s_oiayee@trsgﬂngs[,()%%]s.%-ﬁ%wi? Fig. 1, a
housi ng, designated generally at 11, supports three rings (each designated

geneF &Y yneghan3sm jerorgdingye? { Hrigadl gnbasimeaet generallvaat Hesi gnat ed

genetdl #35.at, 1Bhe riHE melbR9S: ks 1 €Akl Pa88nt 831 o PA0ES RPINE TiNng
mechanism 1l in the notebook 3 while the | ever 15 operates to open and cl ose

t he 98Fi8t8d PARE Pdgedtniy bEesddéar oy r Shevetng RECEPRLA® how also to

Fi 9. sRowrd RRuRONST 1Y al Lpli feShaped nasnaieRlqngab e kast angkgni th  a uniform
roughly arch-shaped cross section, having at its
cover 7 and a back cover 2 hingedly attached to the spine 3. The

front and back covers 7, 9 move to selectively cover or expose
loose-leaf pages (not shown) retained by the ring mechanism 1 in
the notebook 3. Ring mechanisms mounted on surfaces other than a
notebook, for example, a file, do not depart from the scope of
this invention,

[0055] As shown in Fig. 1, a housing, designated generally
at 11, supports three rings (each designated generally at 13) and
a lever (broadly, an "actuator," and designated generally at 15).
The rings 13 retain loose-leaf pages on the ring mechanism 1 in
the notebook 3 while the lever 15 operates to open and close the
rings so that pages may be added cr removed. Referring now also
to Fig. 2, the heousing 11 is shaped as an elongate rectangle with
a uniform, roughly arch-shaped cross section, having at its
center a generally flat plateau 17. A first longitudinal end of
the housing 11 {(to the left in Fig. 1 and to the right in Fig. 2)
is generally open while a second, opposite longitudinal end is
generally closed. A pair of mounting arms, each designated 19
(Figs. 2 and 4}, extend downward from the housing plateau 17 at
the open end, while bent under rims, each designated at 21 (Figs.
2 and 5), extend lengthwise along longitudinal edges of the
housing 11 from the first longitudinal end of the housing to the



center a generally flat plateau 17. A first longitudinal end of the housing
11 (to the left in Fig. 1 and to the right in Fig. 2) is generally open
whil e a second, opposite longitudinal end is generally closed. A pair of
nmounting arns, each designated 19 (Figs. 2 and 4), extend downward fromthe
housi ng plateau 17 at the open end, while bent under rins, each designated
at 21 (Figs. 2 and 5), extend | engthw se al ong | ongi tudi nal edges of the
housisegodd chngﬁthlfiénéi reatd .| omg&:lﬁ&td:isml henthpfhduRenhoust ngnke the 8 second

| ongit udi pal 1necr1%d1rl\1/bCharm sgs %I n hous% ‘%s]d’Of ot her shapes, including

i rregUfBr°shales 87 Holrsd g8 ThaRSSar 871 BPTEdISi hPehralg vOfFeR a file or

not ebo@quh)llryomldeparfnfer@m hbeelsepao Abt tddpmricnyest i e sk8P56] The three
ringg gl hof thnr‘lree L, Lng mechanism 1 are substantially simlar and are each
general y C|rcuPar i'h shape (Figs. 1, 4, and 5). As shown in Figs. 1 and 2,
t he ringsld@e6leadtnel mbtemlermws genef adHeyrsﬁ@im@jHamulsarlréﬂg menbers 23a, 23b

for Qnyentj ona I i ndrica itable, material (e.g.,
stegsg?gﬁ%n@laﬁ rENber's a‘? a %33051 hn@feﬂa]éé%f §lr8H§§r2"§a5 D3BR, respectively,
for méd@ige. slecur,eahheS)rJ n@smshbm sin @agagknst atrrdamsveh«semm@allegnrrent (relative
to | n tudi-nal axes of ether (e.g.,

Fi gs% gh luad %‘gf IGHeE % Hg%eni Cclgﬁflgaf)erlﬂgsﬁﬁﬂgﬁy%? 2% wn in the art
W t hlfnrmédhdﬁmroﬁecoxﬁvéﬂ"l:u&nlaﬂlvem]JOfdi.rJ.BaDgrdﬁé(bhfaﬁl sm?tattﬁ\el ng ring menbers

f or med. of i fferent teripal or havi dlffer t cr ectlonal shapes,
for BYART Jraal d(ovgl’s% es ggﬁoﬁl%ﬂﬁpﬁgﬁﬁa’t chrb Fﬁ?s i nventi on.

[005%]1d$\3258d,S@SbhOkMé’spen:tFiivglyZ fddvedr togsemaoteanhs nting |mlbudes t wo
subst ant | atl .y identical. hin at es esi 7a, 27b,

eneral |y at
supp8rTThy tt)l%gnrs?’%rse mr%bsé"rlsgﬁ%gnt 2%81391' eespéjct}o{}%’r : l‘ﬁ‘?@ ﬁ‘?\(ﬁ@eo | ates 27a,
27b ahe Jeaajm@ehera] Iquenertbagamee, tfolgatheanik.wect Bigl alr, i4an shape and are

each ssomehat.; ,3Bor elo, iy bengtinihan.the, housing, M. Four corresponding
the scope of this inventicn. Ring mechanisms having ring members
formed of a different material or having different cross-
sectional shapes, for example, oval shapes, do not depart from
the scope of this invention.

[0057] As also shown in Fig. 2, the ring mechanism 1
includes two substantially identical hinge plates, designated
generally at 27a, 27b, supporting the ring members 23a, 23b.
respectively. The hinge plates 27a, 27b are each generally
elongate, flat, and rectangular in shape and are each somewhat
shorter in length than the housing 11. Four corresponding
cutouts 29a-d are formed in each of the hinge plates 27z, 27b
along inner longitudinal edges of the plates. Each hinge plate
27a, 27b has a longitudinal free end defining a longitudinally
extending finger 31(e.g., extending to the right in Fig. 2), and
in the illustrated embodiment a bent down finger (e.g., bent an
angle relative to the rest of the hinge plate). The fingers 31
are each narrower in width than the respective hinge plates 27a,
27b and are positioned with their inner longitudinal edges

generally aligned with the inner longitudinal edges of the hinge



cutouts 29a-d are fornmed in each of the hinge plates 27a, 27b al ong inner

| ongi tudi nal edges of the plates. Each hinge plate 27a, 27b has a

| ongi tudinal free end defining a longitudinally extending finger 31(e.g.,
extending to the right in Fig. 2), and in the illustrated enbodi nent a bent
down finger (e.g., bent an angle relative to the rest of the hinge plate).
The fingers 31 are each narrower in wdth than the respective hinge plates
27a, PPMesandThag ecypwsisti ofethavicutotihei 29d-mhend| bhgidnsdisnaki Bdges general |y
al i gngds Wit Bat he d e Longi tudi nal edges of the hinge 9 plates. The purpose
of the cutouts 29a-d and fingers 31 will be described hereinafter. [0058]
Ref erri ng [88P8] cuRefé¢yring Prgbiclaaig 8¢ Fiws.l évend 35 theclledes a grip 33

W th i "L _shape; 0 wrnl partign").attached to the
gri p,?g.nléﬁgg?%%g%e&rﬁ? g ﬁ}ste}?oér%’dqxgg?ﬁ%n' 3%‘% ec’hé.’ldtotogyt %fRé aody. The grip
33 i s"Siemmdwhartmmwadettathed tsotthet beihodyd3s amtbuch@7t dagteec®rd(Fi g. 2) and
facilj eSny g i e 15 | ying, force npve the lever. In
t he |¢%€%§§ag e%@%rﬁéﬁn%ghg%éf\sﬁ%rdﬂ tﬁ}ggbggfg% %g ?ss %Oén%ﬁgéga]%r%aﬁjeer piece with

t he g¥ign B9thothsdipstvadbi amd ycheonpoiwe IovEment2 wiankl feheligrdges The body 35
may b roed eqtr t : ] a d.thereta w thout

depar i%\sglggoﬁfﬁgvggoéé %?ata%glgﬁhgeﬁ%cgn?g[@%‘g%ﬁ%sléﬂ%\f/m ;)Irﬂ1 Fig. 3, the

t ongue' 87 ldisthatddevdnglBe¢hmnigm dchetk thodvhas bodyo3BeByaa dreexi bl e bri dge

39 ( | v, *1i.vi.ng-hi " .piece with the body and
PongUs R MEF RO OEART 2, P e R FEGAY, BB fellehdnt Ve oY e
separtdiee oribpm aife dodneddimay ttegébhmed sepedytaniyar thenguip ddes not depart

fromthe .$¢9P6-Pf-herLnyventd,.qn arj 39, 1s n arch-shaped and
defines gn_opeeﬁ cthtélennie:}3 4%%&%\38%9%%{& ?%ﬁﬁu‘gh%fcé’%% gég%/ﬁ%S The tongue 37
ext endwearagnfromt he body 35 at the bridge 39 and channel 41 in general

par all el ng@gﬂm% M 20 HAPeTs, | kR 30ah Rl BRePAGY dad.gefd Ngs 2
attached tc the body 35 by a flexible bridge 39 (broadly, a
"living hinge") formed as one piece with the body and tongue. &
ring mechanism having a lever in which a bridge is formed
separate from and connecting together a body and/or tongue does
not depart from the scope of the invention. The bridge 39 is
generally arch-shaped and defines an open channel 41 between the
tongue 37 and body 35. The tongue 37 extends away from the body
35 at the bridge 39 and channel 41 in general parallel alignment
with an upper lip 35a of the body and defines a generally C-
shaped space between the body and tongue {e.g., above the
bridge). It is envisioned that the lever 15 is formed from a
resilient plastic material by, for example, a mold process. But
the lever 15 may be formed from other materials or other
processes within the scope of this invention, A ring mechanism
having a lever shaped differently than illustrated and described
herein does not depart from the scope of the invention.

[0060] As also shown in Fig. 3, the lever 15 includes a
pivot bulb 43 located toward an end of the tongue 37 opposite the
bridge 39, the upper bearing surface of which bulb 43 (as shown

in Fig. 3) bears against the hinge plates to open the mechanism

1¢



shaped space between the body and tongue (e.g., above the bridge). It is
envi sioned that the lever 15 is forned froma resilient plastic materi al

by, for exanple, a nold process. But the lever 15 nay be fornmed from ot her
materials or other processes within the scope of this invention., A ring
mechani sm having a | ever shaped differently than illustrated and descri bed
herein does not depart fromthe scope of the invention. [0060] As al so shown
in Fidf sBowRhin meyer detajihdialees aTheibudb hHalmewidel oeptoata dwamd an end of

the t9RIUERG (e OPPASL ?ei@a?sabl?.ﬁr' doeadda the- 4P cﬁ%r Qeary,ng, surface of which

bulb 43 (as shown in Fig. 3) bears against the hinge p ates to open the
nmech&ficsRy 105 Hesh6hAoLIN mdr epeeind I(nb’él shpwihhenbohe “dgwey basseparate

fromarfheet ool 137 apd saleasahly }:?et Lf)%%ﬁ@&' eorn%t ngC),{e g, {:gb tggher shown)

inserted through an opening (not shown) in the ton ano exanpl e,
t he B@rEua3s el thénf bheretraps ofietipiedeventhon he Altengaei @A ywi thin the scope

of tiyo%e'QME%HﬂM%BtSAIEﬁ%rﬁﬂﬂbvgbymaﬁrbe @g?téﬁﬂ§¥¥ g?gﬁér, Jﬁ gRE&Q 43 may be

omtted al together, whi ch case the bearing surrace wou € part of the
t ongF@ss7the afrlnEOQMIIaq%efM@rer@e agaitnof ot gonguet hie irtised frechani sm 1

further cgmﬂse%eaf%rggg?ggéaq,n ggnﬂgl ly fhat, rﬁe%e?ggﬁkgﬁ travel bar (at

| east in part broadl ining a "locking syste ring mechani sm
desi gHatBeEr gemPrdcry an ADngFRe. tg‘%nﬁé’lalbarfhﬂf hastangwelctrangalar nounti ng

gr 00%@ r4 (a il ol Eﬁtp5¥%jﬂfdad§pedéfﬁ$qhg én“faékln ) 9Qf%ﬁlqr s Q%OCK shaped

| ocking el errentsm(éeac desi gnat ed genéral | a bofttom surface.
The IrééRfl ReChadlisienees Umaded §9%‘t@ila’patt4$on@|mu@m‘a¢l yoaarl dhg the travel

bar 143 w%&t%%uhggkrhagqtqln%ﬁsp&o@éimacsgtaeﬁ%t' @HQI gl repgh of the

travel bar, and one |ocated toward a center of the trave bar The travel
bar 45 K&y- hdveéngt heresHdipes-shapgkdioeking eﬂewemtﬁha&fﬁclt hree | ocki ng

el emgat$ oA tgehersbfy sactoragyosléﬁa S bBved dsQﬁ'faIQe U Vq'ocg% 45 coul d be

formed wi thout "l ocking el enents and 1 nstead carry We or” exanpl e, that
nove SLRBERE S pirat araced apart longltudlnally along the travel bar

45 with one locking element adjacent each longitudinal end of the
travel bar, and one located toward a center of the travel bar.
The travel bar 45 may have other shapes or greater or fewer than
three locking elements 49 within the scope of this invention.

The travel bar 45 could be formed without locking elements and
instead carry wedges, for example, that move the hinge plates
27a, 27b.

[0062] The locking elements 49 of the illustrated travel
bar 45 are each substantially similar in shape. As best shown in
Figs. 7, 10, 12, and 13, each locking element 49 includes a
narrow, flat bottom 53 and generally vertical sides 55a-d. The
side 55a facing away from the lever 15 is angled and the lateral
sides 55b, 55d are converging toward their bottoms to form the
narrow, flat bottom 53. In the illustrated embodiment, the
locking elements 49 are formed as one piece of material with the
travel bar 45 by, for example, a mold process. But the locking
elements 49 may be formed separately from the travel bar 45 and
attached thereto without departing from the scope of the

invention. Additionally, locking elements with different shapes,
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27a, 27b. [0062] The |l ocking elenents 49 of the illustrated travel bar 45
are each substantially simlar in shape. As best shown in Figs. 7, 10, 12,
and 13, each locking elenment 49 includes a narrow, flat bottom 53 and
general ly vertical sides 55a-d. The side 55a facing away fromthe | ever 15
is angled and the lateral sides 55b, 55d are converging toward their
bottons to formthe narrow, flat bottom53. In the illustrated enbodi nent,
the folaxigréeentlmck 4bapee fodnednasaroiedpeédes ofr waneeiaingri th the

travel;haln 4arbyui fiin eX8MPtshe 3:MPhL anQJ%‘ﬁ§§on But the locking elenments 49
may be forned separately fromthe travel bar 45 and attached thereto

wi t hout dd98681 ngThe oritshaesiepswfl theassampdrdi 6arm Addilt homabd v, | ocki ng

el ened kR §li f ergat-oabanss rill. f o7 exapmk ey tﬁieoglinahﬂ@ (i8mg: » NO
angl ed sides or converging sides), are wthin the scope o this invention.

[ 00631s PHE Ust Ryt e ctam She 1ring asEbeby &daf o AP w1 [theodbeed descri bed wi t h
ref ergnce bl Eh@Scheé16vkh Mllcnh ahhg Hcﬁ& g%gbéﬂsém Th Lédistated with the

ring nenbers 23a, 23b in the cl ose position and the lever 15 in an upright
posi tREiPtaths reids Po the vBit yorpumns 6 the Hdusing dpert &hd of the

housuﬁtgmk&nat abhe 1 IRUNtHO A8l PrPfs t Reghousi %u&%hﬂﬁ offkrfthg A nounting
57 (Fig. 2) in each nountin arm 19 aligns with the channel 41 of

openi n
t he |%€e(rFlﬂ5 Z\ H FgEhplAuEoi s dsBs1Y iidugh vhen dqhegﬁéanwerﬁlngﬁ 57 and

channgle 4Lvt@ Pi VotaalliyqGOMH 5t9hEa§?é’@rth(f@u%ﬂetﬂpuﬁ'l@ge&lopenlthgbs envi si oned
that the nounting arns 39 are one piece with the housing 11, but they may

be f ot réddseparziel4y Fpoﬂ%‘fcrr@h%duwﬁ@t thtdlavenciedhenbeetidanil L hout

deparid ng thomidescane e tﬂ&%nthﬂ%%soﬂ9 [POG4]. ﬁ-ﬁeé@%ﬂ RpEig. 6, the
travel bar 45 is dlsggsed wi thin the housing 11 behind the housing's

pl at RPSEPY H R dngy Pangishwrseedfsapreahplsi ipmi thei koyemeral |y paral | el
ori endaf ia@RaMhed @hdr@rgi HUAR! qexbstildy EFbE. r1dd Lpkhsshgusi ng,

invention.

[0064] As shown in Fig. 6, the travel bar 45 is disposed
within the housing 11 behind the housing's plateau 17. It
extends lengthwise of the housing 11, in generally parallel
orientation with a longitudinal axis LA (Fig. 2} of the housing,
with the locking elements 49 extending away from the housing.
Two elongate openings, each designated 61 {(only one is shown in
Fig. 6; see also, Fig. 2), through the travel bar 45 align with
two rivet openings, each designated 63 {only one is shown in Fig.
6; see also, Fig. 2) of the housing plateau 17. Grooved rivets,
each designated 65 {(only one is shown in Fig. 6; see also, Fig.
2), secure to the housing 11 at the riwvet openings 63 and extend
through the respective elongate openings 61 of the travel bar 45
to vertically support the travel bar within the housing. The
travel bar 45 fits within the grooves of the rivets 65, allowing
it to slide in translation lengthwise of the housing 11 relative
to the rivets.

[0065] Referring to Figs. 6 and 7, the travel bar 45 is
operatively connected to the lever 15 by an intermediate

connector (also in part broadly defining the locking system),
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with the | ocking elenents 49 extending away fromthe housing. Two el ongate
openi ngs, each designated 61 (only one is shown in Fig. 6; see also, Fig.
2), through the travel bar 45 align with two rivet openings, each
designated 63 (only one is shown in Fig. 6; see also, Fig. 2) of the
housi ng pl ateau 17. G ooved rivets, each designated 65 (only one is shown
in Fig. 6; see also, Fig. 2), secure to the housing 11 at the rivet
openidf?gégﬁet%mweelﬁrehtly athrigughIn hener espestiak@celeﬁbgaixeerﬁpemhags 61 of the

trav%%t@?ﬁe&%%t 90%35&%&%%# 1 3UPROI L %hgtE% 0% an % W hin the housing. The

travel bar 45 fits W grooves 0 ri-ve %%atallovmng it to
sl i deoughty arssitanpoha¥ eiftg:trrh\MFse of) thé’hhoixsuerrgteﬁiatel@cmneetotoﬂ he rivets.

[ 0065], S t n vel bar 45 js . operatively
connectysggtéo dtt%%r gb/‘]:‘e:%lz@sS ] bgagogm C$e?ms | AEE T m&ﬁﬁeﬁ?ibr""l(tg‘llgo%i’% par t
br oadlcgreledd ridg fheetioicki. ngAsﬁ,"’sltéen)endlﬁfdiﬂrsa gmatedegiateral |y at 67. In the

i U%tohﬂéc‘?@oxer@t?o%h {}/]én atn@elnb %Ee cor}l%ac%%EGgg SF%%\CII\': %e bent into

an elongate, Toug rect angu te connector
67 rrpthiie withen spapewsoilbe Tld:r rfédgfrb,momﬂlyebpemire;rrialb wsthin the scope

of tRiig;hiwent e dél} gggogn %gfjlf_%g ;;ﬂ ec{hoqumat epJWcC% nnector 67 is open and

i ncl udes tvvo ree en at fit 1Y openings 7la, 71b
( Fi gcognedfilon.op&néeepridkb Cllsse@lemd)bé) tha iterbedyaBsd cm‘nnbbeOt ever 15 to

for g PLvpLl00eaCOl &Gl 0as A S86ANN O} £58G 2N, Of , tt*;% l.gtermediate

connector 67 i s narrowe |nc udes |g 2) that fits
wi t hvathhe thsupehntlieg m@Vﬂt?‘lbeﬂ ttéettaa/‘edl bar 45, ‘I’Iﬁe bent et 73 secures

the hat egapdiatg,c 267 Lauidheolr ayelo it 45,00 JIuRLING o oove 47 Lo

ei ther push against the trave ar or on t avel bar. The bent end
73 alrvpsinchareaver fiedicatd theo vvsdt @gaﬁﬂstt chei voeveklstr ve toll he travel bar

45 tQ, @igé:q{pgqggtﬁalsnnlqlhevggﬁt calg r:fgv%ﬂacmss t‘?mf (gig?ebpetﬁraqui ate connector

t hat ‘occur when the lever 15 pivot ring
connector 67 to pivof relative to the travel bar 45 to

accommodate small vertical movements of the intermediate
connector that occur when the lever 15 pivots. A ring binder
mechanism lacking an intermediate connector (e.g., in which a
travel bar is pivotally connected directly to a lever) does not
depart from the scope of this invention.

[0066] As shown in Figs. 5 and 6, the hinge plates 27a, 27b
are interconnected in parallel arrangement along their inner
longitudinal edges, forming a central hinge 75 having a pivot
axis. This is done in a conventional manner known in the art.

As will be described, the hinge plates 27a, 27b can pivot about
the hinge 75 upward and downward. The four cutouts 2%a-d in each
of the two individual hinge plates 27a, 27b (Fig. 2) align to
form four openings also designated 29a-d in the interconnected
plates {Fig. 5). The housing 11 supports the interconnected
hinge plates 27a, 27b within the housing below the travel bar 45.
The outer longitudinal edges of the hinge plates 27a, 27b loosely
geat within the bent under rims 21 of the housing 11 for allowing
them to move within the rims when the hinge plates pivot. As

shown in Fig. 7, the fingers 31 of the hinge plates 27a, 27b
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mechani sm | acki ng an i nternedi ate connector (e.g., in which a travel bar is
pivotally connected directly to a | ever) does not depart fromthe scope of
this invention. [0066] As shown in Figs. 5 and 6, the hinge plates 27a, 27b
are interconnected in parallel arrangenent along their inner |ongitudinal
edges, formng a central hinge 75 having a pivot axis. This is done in a
conventional manner known in the art. As will be described, the hinge plates
27a, 27h can pivot about _the hinge 75 upward and downward. The four cutouts
29a- d'9H YeQBR Nig19et Ré2EG0? {hdisvirler) Hixigedptates 278, sbaeqd Fig. 2) align to
formdpupe epenédigetaksn designalied32%mdchd heed Ntigr eoanectigd plates (Fig.
5). The housing 11 sugports the interconnected hinge plates 27a, 27b within
t he STnHCBe B SCn&PEF atRAETh gHEBBCes Pife tBBt NI RGAE BRI $P2%8dges of the

hi ngechd abpsr 2tard iy Lopseley ofsené Mt Bulhespentiopgey, rdnes 21 of the
housi ng 11 for allowngf themto nove within the rins when the hinge plates

pi votVaTASUS SEYTRPTICRTE) §f Te (HE I Perd s81L 0T % O AYESHI|Es 27a, 27b 13

(onl yerate thi ngeafiingt eu2facd S rshawmuBextendai it HidsheoCrsbapadn space forned
bet ween t he %gggge 37 and the upper_lip 35a of_the Ilever body 35 so that

| owertReuLPYE LacRE R ng® PLagRsPEHERgE "2t e’ RupFef ;- LB il9§€8ur f ace of the

| eversunflabe4 3o Nofealtli Mge 1631 )VahbAUSH QiRARLIES iQf ikhengidipsraChanism 1 are
configured such that the bearing surface of_the bulb 43 maintains contact

wi t h PEH&ELPBne P WErF 488Uy t h81Ri Ty iBraERsI VAL P3PE {R.1d'® the | ower

sur f agrmaal shheadd Rgees Sdgsimhenrihel iRChRanisMuten Ahthreddosed position.
Advant ageously, this elimnates |lever play in the nmechanism (and hence
possibi nré??I?%ﬁfeﬁoPQ%ﬁt%ﬂﬂaﬁnghém?ﬂﬁﬁﬁaﬁiéﬁ%lT%quﬁeFﬁ%chQﬁﬁéd hBsi ti on and
i npardtse acvRihr@Ngi neer etk "feeeh" dbos ddte irECh®Niasmulb) ftide | ever does not

include a bul b, the conponents would be configured such that a bearing
sur f &E8PGPRHe wc’t“‘gﬁgﬁg %&}ﬂﬁéﬁrege?u%lﬂ%tnﬁk@e i AUBLRCT St 5B with the

| onertornguef aTe e skhewbbnDehapkat &%t Jnuous contact with the lower
surfaces of the hinge plates.)

[0067] The ring members 23a, 23b are each mounted on upper
surfaces of respective ones cf the hinge plates 27a, 27b in
generally opposed fashion, with the free ends 25a, 25b facing
each other (see also, Fig. 2). The ring members 23a, 23b extend
through respective openings, each designated 77, along sides of
the housing 11 so that the free ends 25%a, 25b of the ring members
can engage above the housing (e.g., Fig. 4). The ring members
23a, 23b are rigidly connected to the hinge plates 27a, 27b as is
known in the art and move with the hinge plates when they pivot.
Although in the illustrated ring binder mechanism 1 both ring
members 23a, 23b of each ring 13 are each mounted on cne of the
two hinge plates 27a, 27b and move with the pivoting movement of
the hinge plates, a mechanism in which each ring has one movable
ring member and one fixed ring member does not depart from the
scope of this invention {(e.g., a mechanism in which only ¢ne of
the ring members of each ring is mounted on a hinge plate with
the other ring member mounted, for example, on a housing).

[0068] As shown in Fig. 5, two mounting posts 78a, 79 (see

also, Fig. 2) are secured to the illustrated ring mechanism 1 to
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[0067] The ring nenbers 23a, 23b are each nounted on upper surfaces of
respective ones of the hinge plates 27a, 27b in generally opposed fashi on,
with the free ends 25a, 25b facing each other (see also, Fig. 2). The ring
menbers 23a, 23b extend through respective openings, each designated 77,

al ong sides of the housing 11 so that the free ends 25a, 25b of the ring
nmenbers can engage above the housing (e.g., Fig. 4). The ring nenbers 23a,
23b BPEIE | gied g ChemhEt todd f@rt¢ﬁ?mmlﬁgeaFﬂQﬁﬂ§§027é (@b afipgs 1known in the

art aRdafpVeR iWabie thigfingerps 65&,%5%99 Uy aREYOH - to Ankhaugls iy the
illustrated ring binder mechanism 1 both rin menbers 23a, 23b of each ring

13 até 2RAPURSEAT RPTN cBKB1IBIS tHe, BB hﬁme%bl af eshopdateay Bhd nove with

the ph¥otdddmyenet 18hqgitheihiingadR! & @%e RoNBERNANT $Melipswhi ch each ring
has one novable ri ng menber and one fixed ring nenber does not depart from

t he MSBBPEDPOERI 894 nﬁ@HﬁF@ntlﬁ% Igft annfEchanil sartendshitéoval ythene of the

ring; FEOhesS 08 8aGeddRg snsaﬁ@%tr%qgﬁnn&mlﬁge @é@to%ewlhe 2édie other ring
menber nmounted, for exanple, on a hodsing % shown in Fig. 5 two

nnun??nbh‘bdé‘t%r?g‘éneci@lﬁi ipee plad6s By -are secur ed to the illustrated

ring rrechﬁmm 1Ob@ra€-ﬂor{r%lfnt:h&h§1r{’g3%@%ﬂh§mnprl Wi @ SX UL peq not ebook 3
e.g., Fig. 1) in any suitable manner. The posts 79a, 79b attach to the

housFhE? @eéﬁn%u?ﬂl HgSpodtldpedisngs ‘giorn gthe (IFinge Plasesthke pl at eau 17

| ocabed g OMAr dolihieal LGkt ugmaa @14ei 08 {henBOHShNthg Alf hh§tmevEOUNTi NG post
79a %t oward the left in Flg extends through the " intermedi ate connector
tm

67 ahbethirSugimhethtidy poBtnIPERcn§heRPn SRtYARN | hitEré6Anect ed hi nge pl ates

27a, pagptlc{rm@%sqoleraﬂ—u@m 2ha the cbkRgpdBehani $Mds Wilil-1be degeribed with
reference to Figs. 4-13. As is known, the hinge plates 27a, 27b pivot

downarege éﬁ@tﬁﬁ\/\%ﬂrqi ZIPaES e 38 REIROHRY MPUEINENH. P8 1Bh® Y9ng menbers

232, p23haeRt edod hgrg@@n bet weennd yChosRd theshihh Othd 9giadar 4- 10) and an
open position (Figs. 11- 13) The f)1, e pl ates 27a, 27b are _w der than the

housPﬁ@lﬁkP“whéﬁeYr?%fQEE the housing an create a small spring force
in the housing. The housing spring force biases the hinge plates

27a, 27b te pivot away from the co-planar position, either
downward or upward. The ring members 23a, 23b close when the
hinge plates 27a, 27b pivot downward {i.e., the hinge 75 moves
away from the housing 11 (e.g., Fig. 5)). The ring members 23a,
23b open when the hinge plates 27a, 27b pivot upward (i.e., the
hinge 75 moves toward the housing 11 (e.g., Fig. 12)).

[0070] In Figs. 4-7, the ring mechanism 1 is in a closed
and locked position. The hinge plates 27a, 27b are hinged
downward, away from housing 11, so that the ring members 23a, 23b
of each ring 13 are together in a continuous, circular loop,
capable of retaining loose-leaf pages. The lever 15 is vertical
relative to the housing 11 and in a first relaxed position (the
lever is shown in this positiocn in Fig. 3 also) with the lever's
contact surface (e.g., the top of the lever bulb 43) continuously
engaging the lower surfaces of the hinge plates 27a, 27b. The
locking elements 49 of the travel bar 45 are above the hinge
plates 27a, 27b generally aligned with the hinge 75 with their

narrow, flat bottoms 53 contacting the upper surfaces of the
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pl anar position (180E), so as they pivot through the co-planar position,
they deformthe housing and create a snmall spring force in the housing. The
housi ng spring force biases the hinge plates 27a, 27b to pivot away from
the co-planar position, either downward or upward. The ring nenbers 23a,
23b cl ose when the hinge plates 27a, 27b pivot dowward (i.e., the hinge 75
moves away fromthe housing 11 (e.g., Fig. 5)). The ring nmenbers 23a, 23b
open WHEI® Phates ngdsphhees D7 Fig27h: ;ﬁhﬁotlogbvm cFl(elmeetS H]earehl nge 75 noves

t Omrgjfa}&%nhof@éﬂ@:t%%e( @O(gklngFlegeméq%) )opeﬂlQQ%Q]sz{l (:FI e7 the ring

mechanism 1 is in a closed and | ocked posifion The |nge pl ates 27a, 27b
are hiuRfdantdihined, Oﬁ\/\»‘é‘?glfsrtémth%ls"iﬂcﬁl the epenimgs -t hBoysthgrmenbers 23a,

23b &fe ea6he1 it 13 Q(z@réﬂﬂﬁtﬂ}e!’suﬁﬁﬁb ecaoeg' a&@%snoo%acyix%ts' @ep. capable
retaini nghl oose- | eaf Eages The 1 eve Is vertical relative to the

housﬁ'ﬁﬁ’l 1Pching i egenftf st9 ralpgredapvsiaticent ¢rding [teveives Wigown in this
posi th Oyl Elgtegs =gl 599 Whddrdl RE LEMETHE rERPIAGHSYrbace 43 9., the top of

the | ever contlnuously engagi ng the | ower surfaces of t he hi nge
pl at est -E7a, thp. loﬂlfethﬁoﬁlfé?%@‘e@loéﬁ%rﬁ@sﬁg)of the travel bar 45 are above the

hinge pl 3b8%127arc 2M0 c@eNeh&! dihahboRedth M thabBesiiNgg7ps M th their
narrow, flat bottons 53 contacting the upper surfaces of the 15 hinge

pl at §¥MPASSshifn 237 FRY. OBSTANE RBRKI Aty Terefent SSheogsie Shdifagkat respective

| ocki NG, e@! €5y QRSBEBISE 298mTe r DUl o A seSURS ARl hY @H;f ofy, registration
wi th the openi ng%. Toget her, the travel bar 45 (vertical supported by the

gr ooved afvét s shgie }odiidig Brteris HQlE)p?p’o%daHWYo?r @ftending to

pi vottid@evBi NOE rphvat 881285 %thH@V@'r@uTe03@P%fc|Eel§|}E'Qldm”bers 23a, 23b
(i.e., they lock the ring nenbers_cl osed) C[10071 To unl ock the ring

rrechaflﬁastﬁﬂo?e’éhdwoﬁ‘é‘ﬁ ’Ph’ég*? iHgtefenter £ ?33“ o8- ea §Pphey igic2appl i es force
to t heheOhibRs B3y Of1 .t hehe | BVQIrmta:iand dUnYl@EﬁottG"PQsli&hQEa&é&QiW se (as viewed

in Figs. 4, 6, and 7). _As shown in Fi 8-10, the grip 33 and body 35 of
noves with the body 35 and transfers he plvotlng movement of th
lever 15 around the meounting post 7%9a to the travel bar 45. The
travel bar slides toward the lever 15 and moves the locking
elements 42 into registration with the respective locking element
openings 2%a-~c of the hinge plates 27a, 27b. The bridge 39
between the lever body 35 and lever tongue 37 flexes and tensions
as the open channel 41 closes and the body moves into engagement
with the tongue (Fig. 10}. If the lever 15 is released befcre
the hinge plates 27a, 27b pivot upward through their co-planar
position (i.e., before the ring members 23a, 23b open), the
tension in the bridge 39 will automatically recoil (and push) the
grip 33 and body 35 back to the vertical position, moving the
travel bar 45 and locking elements 49 to the locked position.

[0072] The lever channel 41, now closed, no longer

separates the tongue 37 from the pivoting movement of the grip 33
and body 35. Continued opening movement of the lever 15 (e.g.,
in the counter-clockwise direction) causes the body 35 to
conjointly pivot the tongue 37. The lever bulb 43 urges the
interconnected hinge plates 27a, 27b to pivot upward cver the

locking elements 49 at the locking element openings 2%a-c and
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the lever 15 nove relative to the tongue 37, which is held stationery by
the hinge plates 27a, 27b under the spring force of the housing 11. The

i nt ernedi ate connector 67 simultaneously nobves with the body 35 and
transfers the pivoting novenent of the |ever 15 around the nounting post
79a to the travel bar 45. The travel bar slides toward the |ever 15 and
noves the locking elenments 49 into registration with the respective | ocking
el emgrt atbfrerfionghe 20nntioly phet Hlgetptiat e @Fang 27dst Bpenbngdge 39 bet ween

the houer SR cAs ANhe PAGk.LOPMKE 31 DLEXSRANInI SN A o8 the open

channel 41 cl oses t he body noves inhto engag errent wi'th the tongue (Fig.
10) . pﬂﬁn@h@qse\tepnasth%noetlsea@eﬁarb@fgofercq melShEﬁgehmamerh 27b pi vot

upwaideh EPUIR LORY In&ddls aQ% PRSI %-hggl (1]]_% §<§%o§u§u'&etﬁé ng menbers 23a,
23 e brid

b open), the tenhsion int automati cal’l y recoil (and
push)ﬂet:h@nl%jr itp 88s aﬁﬁﬁnbwyf%ultﬁél@nt o Thre heweri talcaodeti on, noving the

travekibas.£5 apd t%ﬂo@lglﬁl ERENUS o48 §9 AR hoCketh RAYLH O [0072] The

| ever channel 41, now closed, no |onger separates the tongue 37 fromthe
pi VOEFRE Hbverehpdnf3d Reagr £ pom 3 hea fanterly3 735 whoomt indeddopeni ng movenent  of

the ls%é(@{orﬂéy( 8gf8inst 't'?let RenGOUN Rl Cb‘ﬁ)&kvﬁ’f@evgér@? 'l%)srcﬁlﬁlffs the body 35

to conjointly pivot the tongue 37. The |ever 43 urges t
i nt eféofEatied Rhageovysirasesfages of7he dhigiggorlapear d Té\%er:hmmel | ocki ng

el engit $, 4% ahat bge 110cki-ngL8) € e 9 elafdve to the
nmount i n%%t %Qa %t thgﬁrrguntﬁgr%gggtg%pr}%ﬁll% gw%zmm;tgggtjhgy hi nge pl ates

27a, 127b Jeyast it magdghrehexach- ipl ancopdsiel axrd tAssihbesi ng spring force
pUSh@ﬁbgm:LlA@W?rpdenﬂQ%@' Ry the #:-99 f@@é@%@%&@%(ﬁl gSp;qll1-13) and

novi ng t he anismto its open configuration. The |evér 15 can be
rel edsednoridet epskioW iAerRRt HritigEe3at raedi Wsthamd- e gespettiere grip 33 and

bOdyhgféc%?\@@)étfarQﬁ%ﬁlr}ﬁft oRguUe é’ﬂee \Whi Qﬂy'&r}&%'sdtel%ﬁﬁ{gi QRapyy@gai nst the hinge

pl at es a, 27b via the lever bulb 43 engaging the 1ower surfaces of the
hi ng h%ma&%%?tlTﬁetQﬂﬁﬁﬁnépuSlng 11. Notably, the components of the

mechanism are configured such that the sides 55a of the locking
elements 49 facing away from the lever 15 bear against facing
edges of the hinge plate’s locking element openings 2%a-c, e.qg.,
against tangs 83 at the edges of the locking element cpenings.
Advantageously, that prevents the lever from pivoting back toward
its locked position; in other words, it eliminates play in the
mechanism when the mechanism is in its open, unlocked position.
[0073] To close the ring members 23a, 23b and return the
mechanism 1 to the locked positicon, an operator manually pushes
the free ends 25a, 25b of the ring members together. The hinge
plates 27a, 27b pivot downward, and rotate the lever tongue 37
clockwise (as viewed in Figs. 11 and 13). The tongue 37 moves
relative to the grip 33 and body 35, which are held stationary by
the locking elements 49 against tangs 83 (Fig. 13). The lever
channel 41 closes (and the lever bridge 39 flexes) allowing the
hinge plates 27a, 27b to pivot to and through the co-planar
position and past the narrow bottoms 53 of the locking elements
49. The angled sides 55a of the locking elements 49 allow the

locking elements to move incrementally away from the lever 15 and
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41 opens and the travel bar 45 noves slightly away fromthe |l ever 15. The

| ever is again relaxed, in a second rel axed position substantially
identical to the first relaxed position (e.g., Fig. 3), and the | ocking

el enents 49 are at rest within the respective hinge plate openings 29a-c
free of any forces tending to nove themrelative to the housing 11.

Not abl y, the conponents of the nechanismare configured such that the sides
55a 6Rttak teckeApecElEmeRES149 F%cicngs awey Ningm phetdsevdr: 157thear agai nst

faci Rgveedps OfrniheaNipge tRbal &ex hacks rmv%lteg@ﬂ&n@ﬂﬁwlrﬁast@@a c, eg.,
agai nst tangs 83 at the edges of the |ocking el enént “openi ngs.

AdvarPagedus! ¥ thattPreirerhanttle 4le¢éps¢somipeveryirf FaeRstohard its

! ock%elepp&lelr@nelblﬂeroémarreweegsnedetssakyrrmafogérelc%I{hotu g. mechani sm when
the mechanismis in its open, unlocked position. [0073] To close the ring

menbers 2B307413p 0868 Ele UHMIehelaket R sATA Hi¢arhEhe RKePm§osPti on, an

oper akofndBriialihy PUslas s 4bg Meee;o%@@lé 2PusAalb gﬁet grlaagam?nbers
together. The hinge plates 27a, 27b pi vot downward rotate the | ever

t ongg&1iB733 dHcodhi B e Ly PeRkL 9 epgthe TFaxRd RaY | 4E’l't'r*'é?dtongue 37 noves
rel aib¥Rit® diRGedtl ldd 38dtROd3Rd iﬁsmcﬁre bgl d- siptd-pRary by the

| ocki ng el enments 49 agai nst tangs 83 13). The |l ever channel 41 cl oses

(and?8Re &S BRP dGE BIFNaResY lalory rkgétq%ésemwgea pogiéded7a, 27b to

pi Vot etQr aég%atbheoygmﬁda%ﬁg E)il@r}?irngep9§é1£é50r27§nd2@}§-sa{nd: hevBaIfPwW bottonms 53
of the | ocking el enent’s The an%ped sides 55a of the |locking elenments 49

al | owheRedoHEEPNYL Bt ighndhes SEoPrnife ShACEERAEAPLY away fromthe | ever 15 and

17 out of [gdws)r esReshbyed Qﬁﬁanlbﬂgaé’&ﬁ’e%taﬁh&@ecﬂy rgexpbatas %Ea 27b  rmove
down. This allows the |l ever 15 to pivot sllgptly with the tongue 37 as the

tong&éechﬁﬁﬁéprﬁﬂg%l%%é§l°Yﬁet%%gFéB 38 g drdvt Fre PodkiengSEfenents are not

necegsaty fdfe QREEAIION S RAHOPondROZ4] ONGies Wheebi hge 1Rhatkess 27a, 27b cl ear
the bottonms 53 of the |ocking elenents 49, the_tongue 37 pushes the body 35
and DPEEVERBIhe TehaX A MOSE AL 0P okl t9%0n3ahPtthd LE AV etthar S&5OHMRE

{broadly, "reconfigured") position (Figs. 8-10). The deformed
position of the lever 15 is an unstable, intermediate position in
which the bridge 39 is tensioned to always move the grip 33, body
35, and tongue 37 to the relaxed position (i.e., reconfigure the
lever).

[0076] When the lever 15 pivots to open the ring members
23a, 23b, the travel bar 45 and locking elements 49 move
immediately and prior to the tongue 37 and bulb 43 being able to
pivot the hinge plates 27a, 27b upward (notwithstanding the
continuous contact by the bulb 43 with the bottom surfaces of the
hinge plates}. This "lost motion" caused by the open channel 41
allows the locking elements 49 to move into registration with the
locking element openings 2%a-c of the hinge plates 27a, 27b
before the hinge plates pivot such that they (the locking
elements 49) do not interfere with the desirable pivoting
movement of the hinge plates 27a, 27b. After the locking
elements 49 move into registration with the respective openings
29a-c, the channel 41 closes and the grip 33, body 35, and tongue
37 conjointly pivot to move the hinge plates 27a, 27b upward.
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| ocki ng el enents nove to the | ocked position. The ring nenbers 23a, 23b of
the ring mechanism 1 could be closed by a nodified |ever capabl e of

engagi ng the hinge plates 27a, 27b and pivoting them downward wi thin the
scope of the invention. [0075] It should now be apparent that the
flexibility of the lever bridge 39 allows the grip 33 and body 35 of the

| ever 15 to nove relative to the tongue 37. This noves the | ever 15

bet ween t P74 axedapdsiidron whFhgshe I1nganeliers]i 3paandBla akef opeed (broadl y,

"recophi gur advk, Pesifd eR1GELES il Jlgzli&%ltéﬁEHEgB@b a%QiSItEéQ@l of the lever
15 is an unstable, internediate position in which the bridge 39 is

t ensPdheth tﬁ?ealfm9soﬁnf\%cﬁﬁet@¢cilp19330 oty they, t@m’é:hq dregked37 to the rel axed
Posi bboD: {dn & rnii8CaN{drQuL g ﬁcg'ecenld%\ﬁ@%)fox[ QQZGLpW%I{C?hﬁO]gEé’Er 15 pivots to

open the ring nenbers 23a, , ravel bar 45 an Ing el enents 49
move 23 medl étOePya%‘fftFtﬁrntéb’ theghendengue Irfanenerldf 43ebééver able to

pi votgth e a, 27 ( S aéq_dal ti nuous
cont a?: %&%1%% EB)%%% \%‘3{ hO%h%&g]%??g% sﬁ]t‘a\gcgn ¢ & %P%%Se(:%rat es). This

"| osFeRPIGOPEISAUSEN Bret Kenppestleranhdd . £#Bb.al l ows the | ocking el ements 49

to nove 'Wﬁaieg'ﬁhiﬁﬂﬂﬁ mehhtwendgoagm&selz%enbwpﬂy R@$ed49a-c of the
hi nge pl ates before the hinge plates pivot such that they (the

I ockFﬁgth%ICéﬁéﬁfisP%%Btld’éir nébe i yavert ehenngl 41t Relelsithgbhengs voti ng novenent

of tB?a@éé"@elapl Qﬁﬁst@ﬁvo%7@owrmatr%r otrQP é%cﬁbggln§|£@@5§s4g9 nmove into
regi stration with the resgectlve openi ngs 29 t he channel 41 cl oses and

t he Befora3hepgair 35 2afddredngte °f3?h%01fﬂ"(ﬁrnﬂf5yplﬁﬁh/d3chet 5raP%¥e the hinge
pl at §§r247§7an%7§?oé']9ﬂ?d @mﬂnénw%ﬂtol Rhaddiddeanpowhen,d he gkbog ¢wnbers 23a,

23b are open nd the lever 15 is relaxed, the |ocking elenents 49 and
t ravépst patigs ﬁ%“égefdr &y sheforesheenst n‘tiL MeiRbIENT HemoRS1RMR'Y ocked

POSi Lh@hyemEM4Shet RELE the DOvELNAEREY §PraddhenePRIndd R0 7REDEFS 23a, 23b to
i nadvertently close under the influence of the |ever
27b (via the lever bulb 43) without risk of the mechanism jamming

in the open position (e.g., as may occur if the lever tongue is
unable to move downward with the hinge plates because the locking
elements 49 wedge against edges of the locking element openings
29a-c¢ of the hinge plates, holding the hinge plates from further
pivoting downward). The continuous engagement between the lever
tongue 37 and the lower surfaces of the hinge plates 27a, 27b
{via lever bulb 43) ensures that the body 35 and grip 33 of the
lever 15 move fully to their vertical position when the hinge
plates 27a, 27b are pivoted downward (and the ring members 23a,
23b are clesed), moving the travel bar 45 and locking elements 49
fully to the locked position.

[0079] Thus, the ring binder mechanism 1 effectively
retains loose-leaf pages when ring members 23a, 23b are closed,
and readily prevents the closed ring members 23a, 23b from
unintentionally opening. The lever 15 positions the travel bar
45 and its locking elements 49 in the locked position when the
ring members 23a, 23b close, eliminating the need to manually
move the lever 15 to positively lock the mechanism 1. The ring

mechanism 1 incorporating the locking lever 15 requires no
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15, locking elements 49, or travel bar 45 as an operator | oads or renoves
pages fromthe ring nenbers 23a, 23b. [0078] Simlarly when the ring nenbers
23a, 23b are noved to the closed position, the | ever channel 41 allows the
hi nge plates 27a, 27b to pivot downward over the |ocking elenments 49

before the grip 33 and body 35 of the | ever 15 push the travel bar 45 and

| ocking el enments 49 to the | ocked position. Here, the |lost notion caused by
t he oﬁgﬁl"ﬁmﬁﬁeblﬂimﬁalqti’mpngn%ﬁ clengi- nusisingengagepemormetneen t he | ever

{ ONIUSSH LA ek PELUNOBR PLES Aline S DS LRSI QUED 43) WL hout
n Sl .

risk of the mechani smjamm , as may occur if
t he | ageP™iasiigaespan hm&brlé @@nm@tdovmward W th the h| nge pl ates because

the | ocki n@osgh ements, 49 edge. AOAINSLoBAISSAN DR, | £kI0 el gment openi ngs

29a-c of the hinge plates, holding the |nge es from ur pi voti ng
downvwai@er Fﬁéhé@%ﬂm rﬁ?@%aéhgﬁem@ﬁt b'élm/verenguhec?haemam 1pdngue 37 and the

Iowerswéa@f‘t@gl@{, »&ﬂges%egss Uil 63 37@%&-@1 (Yige | \l%erflguLb 43) ensures

that the body 3 grip 3 ever nove 'y to their vertical
posi t?%‘i’P‘Wi‘éﬁttﬁ@‘M%@éY éﬁﬁ@@sbe@?éndZﬂbltiairt@apWotrecFld@\mMalu (and the ring

menbeg sy ts &8ber S [ L 4 cking el ements
49 full ﬁgst hebtkglcsﬁggheolg?%ﬂlaod}%% gg%Q%ﬁftﬁugxg o g gQQ P mechani sm 1

ef f ecEh&/ ity ory st ag ﬁ%eqhéésémlbaﬁrepégésqwm anghenm@r SEZSaenczéSb are cl osed,
and 1eadai spr gYent:E dohe ch?é%vrelrngwma@%% 2§@cor?a3%3y 8k Hni ntentionally
ar

opening. The lever 15 positions the travel 45 and Its Tocki ng el ements
49 i n""the IlerkeECHoS tnoRhakelt tirsludeng muhberrtizddy 23btcywise, el ininating

the need tenEansadd Vi 1sMRAYEnt D] S¥EM mdds i ROS el y1|4091l§dt fig mechani sm 1.
The ring nechanism 1 incorporating the Iocking I'ever 15 requires no 19

addi t *drPHeVBPast heeeFpbRdnter (tdegringgrchgs) st ol mdr Féeem t el 3.1 ocki ng
oper akhPneaRdaf &Y 833N0s SRAGIALELY F O TRAPAI 5 ilPmeAECPMPdat € such

bi asi ng conponents.
is generally co-planar) with the plateau 117 of the housing. 1In
all other aspects, including operation, the ring mechanism 101 is
the same as the ring mechanism 1 of Figs. 1-13.

[0081] Figures 17-21 show a third embodiment of the ring
binder mechanism generally at 201. Parts of this ring mechanism
corresponding to parts of the ring mechanism 1 of the first
embodiment of Figs. 1-13 are designated by the same reference
numerals, plus "200". This mechanism 201 is substantially the
same as the ring mechanism 1 of Figs. 1-13, with the exception
that the desired lost motion is provided by bending of the hinge
plates 227a, 227b instead of by the particular configuration and
operation of the actuator (e.g., the lever 215). 1In particular,
the lever 215 of this third embodiment is formed without a bridge
and without a channel between the body 235 and the tongue 237.
Cther components of the ring mechanism 201, as well as assembly
of the components, are substantially the same as these of the
mechanism 1 of Figs. 1-13.

[0082] Operation of the ring mechanism 201 will be
described with reference to the enlarged fragmentary views of

Figs. 19~21. 1In Fig. 19, the ring mechanism 201 is in the closed
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[ 0080] Figures 14-16 show a second enbodi ment of the ring binder nechanism
generally at 101. The ring nmechanism 101 is substantially the sane as the
ring mechanism11 of the first enbodi nent previously described and
illustrated in Figs. 1-13, and parts of this ring nechani sm 101
corresponding to parts of the prior ring mechanism1l are designated by the
sane reference nunerals, plus "100". The lever 115 of this second
emboditfeAPCkethPogirdban pfii)"ﬂfllllérl Bo tie cilpsedatasdédon stibSteaantipal |y flat grip

133. nEReahevgrt BESrapunts ey t he, NQusic Qgtﬂéln(n@ &achaﬁl s’f}m o&GAnd as

previ ouslz described for the rin rrechanlsml of Figs 3, and the flat
gri p °P33 FBe gudict Memeers P 2gene? abb aldngARERtqY PAVOLS| %hegémé’leal |y co-pl anar)

wi thsthleopl 3l RaUndldofRivd e (RBUSiNGc1bbKyald Qt ReEL,B8PEFS . i NCl udi ng
operation, the ring mschanlsm 101 is the sanme as the ring rrechanlsm 1 of

Fi gs.191-13Thq OGOEF Peeurad Prlda witowravehirar edboandekrckdndthe ring  bi nder

MeCNankaBhgeNARkb¥adl ARl 1ePaELS DN hihs £1dQARENBRISM43cOr responding to
parts of the ring mechanism1 of the first enbodinent of Figs. 1-13 are

desi giBEEERIRPUSRY BARReT cPWREACe! HignBiase Plites 2200/ 22fk dombhani sm 201

i's supst ﬁﬂﬁ@@'ﬂ})ét%h§27§3irﬂe sBswhe HuRgcABCIAN:S d10fe i 0D401-13, With the
exception that the desired | ost notion is provided by bendlng of the hinge

pl at 8§1227eehiopl7 Shpnlinag PARtEY 1hie pdftPcltdckcbReiHuirttitdn and operation

of thevagtial ofso( 8sOene LG ey es c?oifé)mubgl Pardiiveyl afne 1Ryl BYHS 215 of this
third enbodinment is formed without a bridge and wi thout a channel between

t he B4dyfrsesamd PRRAS offtfife thgyeby GeREL CrDNPIFehEBIBIPEHES LAGE mechani sm

201, ca5pWedlas:tasaenbloe LhHst be mws&tﬁla@@e substanticakhy the sane as
those of the nechanism1 of Figs. 1-13. [0082] Operation of the ring

mechdAn§fT 2043 i (FF-9be?Oldescribed with reference to the enlarged fragnentary

views of @ hcdlendMmddidngleddift s 289 BEHRARKSM 20dndud)i N the cl osed
20 and Iocked position (simlar to the closed position of the ring
move into registration with the locking element openings 228a-c

(only opening 229c is shown) of the hinge plates 227a, 227b, the
tensioned hinge plates immediately pivot upward, through the co-
planar position (Fig. 21) to open the ring members 223a, 223b
(which are not shown in Fig. 21, see Fig. 17}. The tension in
the hinge plates 227a, 227b dissipates and the lever 215 can be
released. The bulb 243 of the tongue 237 remains in engagement
with the lower surfaces of the hinge plates 227a, 227b, and the
spring force of the housing 211 holds the hinge plates hinged
upward. The locking elements 249 are at rest within the
respective hinge plate cutout openings 22%a-c¢ free of any forces
tending to move them to the locked position.

[0084] As in the ring mechanism 1 of Figs. 1-13, to close
the ring members 223a, 223b of this mechanism 201 and return the
mechanism to the locked position (Fig. 19), an operator manually
pushes the free ends 225a, 225b of the ring members together. In
this ring mechanism 201, the hinge plates 227a, 227b pivot
downward and cause the lever bulb 243 and tongue 237 to rotate
clockwise (as viewed in Fig. 21}. The locking elements 249

instantaneously resist movement of the lever 215, and thus
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mechanism 1 of Figs. 1-13). To unlock the ring nechanism 201 and open the
ring nmenbers 223a, 223b, an operator pivots the |ever 215 outward and
downward (counter-clockw se as viewed in Fig. 19). The |ever body 235 pulls
the travel bar 245 and |ocking elenents 249 toward the |ever 215, while the
| ever bulb 243 sinultaneously pushes upward on the hinge plates 227a, 227b
onl one hinge plate 227a is shown). But the | ocking el enents 249, stil

( Y p .

behi AGYEHE hitlrgemprhat s Be781in99 1 atBF odk’a 2 bupveitdndnsenent . So as t he
| eveniRdd giotdsnuesat @piveb, siighdigveiebuldyac’4d thexesighepends (and
thergg tq&ggggs) t he hinge_plates 227a, 227b adjacent thé free ends of the
hi ng érat > NAOER BRRS £RE2 14 hielend dovrivgileothe [15083] 2bhce the | ocki ng
el emant st 24 QBLyrone i $e3hoMY1y RRYEI bid0, .r eghst 5341430 sWhth the | ocking
elensg% %%gningi 229a- c gpnly quning 229c i s _shown) of the hinge plates
2272272278 e 1oFEIRT SIEBRFhgE DIRrALeY thmedicki el ye Iamedtsupar d, t hr ough
the @ove pdradlar aposhtd AvayFitgom 2e tlovepemd he thaon i1 §:223a, 223b
(mhigETare q@é shgmm in Fig. 21, see Fig. 17). _The tension in the hinge

pl at 667227 P259Bdi FSiPaNEstBhd4RE Fewrivor1sieahtbe OBFea%h®l. The bul b
243 atnidhelarguer 23,7 22oBREDSalt NHRNGAGESNEHot tWht 2§ hed @wer surfaces of the

hingg +ates 227a, 227b, and the spring force of the housing 211 holds the
hi ng 08 MeSIAMAREY 24RswdPa. tohe FodRi e d1l6tert Binup Pdpéest rest within the

r espefihédiadilygpi pbed eneut evér ONeNitBgst 22236 chil egoHftiamy forces tending to
nove themto the Iock%% pgéition. [0084) As in the ring mechani sm 1 of Figs.
1- 13PN S8& TFREST iKY ABnbid losking Blayegtst it S thechaniemke®01 and return

t he peecthiagri.smto the | ocked position (Fig. 19), an operator manually
pushes the fr?e ends, 225a, 225b of,thg ring menbers together. In this ring
mechani sM%8P) t 8 hihRy& PoaleshoiAs Qévbgb% VO HBWRARGT 23RE" cause t he

| evebebuddn 243 asded ONGUetR37hiryer plates 2d7acknp e, (a1 vhewed in Fig. 21).
The | ockjn | ements 249 i nstantaneous|y resist novenent of the |ever 215,
and hﬂ€égné3€iements 2 allows the mechanlgﬁ to cperate between the

closed and locked position and the open position. When opening

the ring members 223a, 223b, the hinge plates 227a, 227b briefly

flex upward to allow the lever 215 to pivot to move the locking

elements 249 into registration with the locking element openings

229%9a-c of the hinge plates. The lever 215, together with the

tension from the flexed hinge plates 227a, 227b and the spring

force of the housing 211, then pivot the hinge plates over the

locking elements 249 to open the ring members 223a, 223b. When

closing the ring members 223a, 223b, the hinge plates 227a, 227b

again flex to allow the plates to pivot downward over the locking

elements 249 (the angled sides 255a of the locking elements 248

also aid in this operation, but are not necessary for this

operation).

[0086] Figures 22-31 illustrate a fourth embodiment of a
ring mechanism, indicated generally at 301. Generally speaking,
like the previous embodiment of Figs. 17-21, in this embodiment
the ring mechanism 301 is configured to provide the desired lost
motion via flexing or bending of the hinge plates 327a, 327b.

This ring mechanism 301 is substantially the same as the ring
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21 downward novenent of the hinge plates 227a, 227b, causing the hinge

pl ates 227a, 227b to slightly flex adjacent their fingers 231. The hinge

pl ates 227a, 227b bend down while the | ever 215 and finger 231 remain
relatively stationary. The angled sides 255a of the |ocking el ements 249
allow the |l ocking elements to nove small anmpbunts away fromthe | ever 215 as
the hinge plates 227a, 227b bend, allowing the |ever to pivot slightly.
Once PREaHiSAgE0pI &f d519827a7 -2 7Iyichebie thtvenapt DWdBeons tRBE f t he

| ocki Bgi@jectmat 51 24ht LhenbRRST O thBet Nerd he%edoPi e Rlateg,q | mredi atel y
pivots the lever_ 215 to its vertical position, pushing the travel bar 245

and | BR%iTRG98Rerdht s PP NEBIT R AT6EKBHT2 Fos BROR. a]DERELitulativs ring

mechapbidBrdliedt he #HUi04RaE00PRNANLON.  bEt WRGR1LNE deVet Rip;e the hinge
pl ates_ 227a, 227b, and the Iocklng el enents 249 all ows the mechanismto
R

oper aPE2 15t REBRIAHE deod B8 AP SBRESCDOSINE BATArRkatieudpely fosi ti on. Wen

openi Agei tiRQtei PEhdBIBRIES t R 3@ng223b331 ha hihnge ol RS 227@ne 227b briefly
flex upward _to allow the | ever 215 to pivot to nove the |ocking elenents

249 | MNP BGRELRT at§ Gh wWEER2EHER I'GCkPRGE BIERERE BPEHIORgSOr 2881 ¢ of the hi nge

pl at esorthle, | 8Yesachl hinheost ey Wibhetfige t&RSLOM{iTRMENERS | €exed hi nge
pl ates 227a, 227b and the spring force of the housing 211, then pivot the

. SPp
hi nge! PH8s eb5BF 149 BEKR idiselcuhpnts L9839 paient kber hirparenbers 223a,

223b.pMher pelesi ttd heer bpdh PRYERRESn223a, 223b, the hinge plates 227a, 227b
again flex to allow the plates to pivot dowward over the |ocking elenents

249 (the d4Q9P3Y s{iWaRRISSRIEF  the J68kPRY: direfeause24P aadsdlaiad in this

oper at i ofbubahds NAh BREEESHM Bl O t#dH e rQREY als 1Mk4 nf 0088]n i gures 22-31
illustrate a fourth embodiment of a ring mechanism indicated generally at
301. rferalfl 5ooifedikinfg, 337 i e TRBPrivicags ehberiintese 817+ ge7P17-21, in
this efhadkiBNthe tHeel ERGs BChRRI 80hRD b1atesONid Ul gd to provide the desired
| ost particularly transversely across the fingers 331 such as at a

base of the fingers where the fingers 331 extend respectively

from the main longitudinal extents, o¢r main portions of the hinge

plates). These channels 332 reduce the bending stiffness {i.e.,

the resistance to bending) of the hinge plates 327a, 327b, and in

particular of the fingers 331 relative to the rest or main

portions of the hinge plates. Other components of the ring

mechanism 301, as well as assembly of the components, are

substantially the same as those of the mechanism 201 of Figs. 17-

21.

[0088] Operation of the ring mechanism 301 will be

described with reference to the enlarged fragmentary views of

Figs. 25-31. 1In Figs. 25-27, the ring mechanism 301 is in the

closed and locked position. To unlock the ring mechanism 301 and

open the ring members 323a, 323b, an operator pivots the lever

315 outward and downward {ccunter-clockwise as viewed in Figs. 25

and 26} such that the tongue 337 of the lever 315 presses upward

against the fingers 331. The spring force of the housing 311

holds most of the length of the hinge plates 327a and 327b

essentially stationary and unflexed, but as best shown in Fig.
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notion via flexing or bending of the hinge plates 327a, 327b. This ring
mechani sm 301 is substantially the same as the ring 22 nmechani sm 201 of
Figs. 17-21, with the lever 315 forned without a bridge and wi thout a
channel between the body of the |ever and the tongue 337. The hinge plates
327a and 327b are particularly constructed to facilitate flexing (e.qg.,
bendi ng) of the hinge plates proximte the free ends thereof, and nore

par t “€ul BF9 yhegnetaciid tldr & bebitf Agref Pheaakngers BImest inhehd ree ends of

the nhhogepltakest (end baskebat ine tiaghhe FAMIIALRGROMLiingByrs 0§37MRI N
portion, of each hinge plate), to ensure reqgistration of the |ocking

el emAt RENPrWELRX t PRM A S6L 4T 80403508 T iRe kevRjeudirates pivot into
the epean{posi.ki.pnthd OB A pbht Pt icGULRE , hBRyeS@ERtPE€Starddn 1k gures 23 and 24,
a line of weakness in the formof a transversely extending channel (e.g.,
a SCHRESTTHAYT 332P¢RA Yy he8Xi il UL TNRI htRe ISt Be39vess1323hther oxi mat e t he

freetcefgise Gf37t BeebidWalaatiesn ad rAREErPAI. cUrRd Veitd@ngveEsel y across the
fingers 331 such_as at e of t fingers where the fingers 331 extend

h a bas he
resp&BEi VEI9PTST Fdtn $HP MRS APE okiisttudinato SonghnYe RtaFng  porti ons of the
hi ngeniph atas) thd hese: sanaet scaiddcieduser t haibending stkifpgess (i.e., the
resistance to bendinq% of the hinge plates 327a, 327b, and in particul ar of
the PARgErd® 38% +oFkRT wOSLoIphel @8 Eed 23/ tRoRR i BHEBRIL#EE hi nge pl at es.
Q heposorangrt upds t4rg LbnNgandechani sMBdh 88 VWetihiRs cassendy y of the
conpgnents, are substantially the sanme as those of the nechani sm 201 of
Fi gs34472°me) InERoBY] L BFEEAPT ot 10 tPReCP IR SneéRant sm™BuE: wkhis be  descri bed
Wi t hcbef £f e oh PmédiearARhakg@edy agrRM@Aryr vhewsoofomdio@sch@5-31. In Figs.
25-27, the ring mechani sm 301 is in the closed and |ocked position. To

unl odREKHY FLAGSRET T 2R30Bt ¥ UBPRh SHEaFrAg heMsedng23a, 323b, an
oper gl gfe Piavat Belhe Ry ekavel oubvuar dodnd dawarar thkeaupb el tinockwi se as

viemgg {ﬁL Egggfmediate position.

[0089] Once the locking elements 349 move into registration
with the locking element openings 32%a-c, the hinge plates are
free to pivot upwardly through their ceo-planar position to open
the ring members 323a, 323b under the influence of continued
pressure on the lever 315. The tension in the hinge plates 327a,
327b dissipates and the lever 315 can be released, and the spring
force of the housing 311 holds the hinge plates hinged upward.

As shown in Figures 30 and 31, the locking elements 349 are at
rest within the respective hinge plate cutout openings 229%a-c,
free of any forces tending to move them to the locked position.

[0090] As in the ring mechanism 201 of Figs. 17-21, to
close the ring members 323a, 323b of this ring mechanism 301 and
return the ring mechanism to the locked position, an operator
manually pushes the free ends of the ring members together. The
hinge plates 327a, 327b pivot downward and cause the lever 315 to
rotate clockwise (as viewed in Fig. 30}). The locking elements
349 resist movement of the lever 315, and thus downward movement
of the hinge plates 327a, 327b, causing the fingers 331 to flex

relative to the remaining longitudinal extent of the hinge
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and 26) such that the tongue 337 of the | ever 315 presses upward agai nst
the fingers 331. The spring force of the housing 311 holds nost of the

| engt h of the hinge plates 327a and 327b essentially stationary and

unfl exed, but as best shown in Fig. 23 28, the channels 332 (i.e., the lines
of weakness) fornmed in the hinge plates at the base of the fingers 331

all ow t he fin%ers 331 to bend or flex upward relative to the remaining

| ongi PiRfigfal Thktliioe plates tHed amaP A’ hdranicofpvafvhiHe Khageeyiates, and in

parti gud aindt @iRgaes oI31f kexa Bl ARG 2k hee ] NASItebnYBpkNasS) sa514e  tongue 337
presses upward on the flngers 331. This flexing of the fingers 331 enabl es

the |8d8s 9f5th9 Iliinquelsvinds Rd? awfitirhevi @y iedee@pnedit® e connect or

367, meHd snbhe irewsls Raky Bdm fthamdihe Ixacked posiiingn pFigy es 25-27) to
an internediate position (Figures 28, 29, and 29A) in ich the | ocking

el enett &+ 348Pchardq @ldordyy steatlPBRAT vt PivRE LBty -3298¢% . thPhus, this
confi giHad ibaBtaBChEN, SR TEdUCeS Rhodb oG s bRechottRIE ngf e tdiRntlkocki ng

el ements 349 agai nst the upper surfaces of the hinge plates and hel ps the
t r avef 4 darth845SmBARR filoff e hel X5k BINPOFUATEA 1Teedivd <ilit B RIS at e posi ti on.

[ 0089 hénGeethe1d ockiing ek erEnhS p349t 1MmV,e puBhOng ediesSthalbPbai th the
Iocklngyelenent openi.ngs 329a-c, the hinge plates are free to pivot

upwar #f3 ar dagR th&ileMept pI Htartopble tidskeforepeto-he ring menbers 323a,

323b underrobbe] i nth uenice rahgCRMHAMRE 30T £SHE @nPfud e dpRrYaEi 5. The
tension in the hinge plates 327a, 327b dissipates and the |ever 315 can be

rel edRd'eeangle Nk 'S idg. TR e 9F PHEFSTod<i'Ag B4 hEPdstRhe hinge pl ates
hi ngeth&pw@r d1eisntshewd LN HiguhesnsbhaiGm3to bherdtecki-bgesd aMents 349 are
at rest within the respective higgg pl ate cutout openings 229a-c, free of

any foFses eBAdt g PREVEL hédt SPE NP0 PREY T Hsi t BRT PRRIYGL As in the
ring fmehangSneiel 03oBhgS323- 2he EDngdds03e1t 6 dHNBiABANETR323a, 323b of

this ring nmechanism 301 _and return the ring mechanismto the | ocked
pOSit?%ﬂﬁ' §ﬁ7BpEﬁ%ﬁ§%y flex upward to allow th& lever 315 to pivot to
move the locking elements 349 into registration with the locking
element openings 329a-c¢ of the hinge plates. The lever 315,
together with the tension from the flexed hinge plate fingers 331
and the spring force of the housing 311, then pivet the hinge
plates over the locking elements 349 to open the ring members
323a, 323b. When c¢losing the ring members 323a, 323b, the
fingers 331 again flex to allow the hinge plates to pivot
downward over the locking elements 349,

[0092] In the illustrated embodiment of Figs. 22-31, the
channel 332 defining the line of weakness extends transversely
across the width of the finger 331. However, it is understood
that the channel 332 may extend transversely across less than the
entire width of the finger 331 without departing from the scope
of this invention. It is also contemplated that the channel 332
may extend across all or part of the width of the each hinge
plate other than at the fingers 331, such as longitudinally
beyond the fingers 332. Also, while the line of weakness in the
illustrated embodiment is in the form of a channel 332 formed

partially through the thickness of the hinge plate 327a, 327b, it
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manual |y pushes the free ends of the ring nenbers together. The hinge

pl ates 327a, 327b pivot downward and cause the lever 315 to rotate

cl ockwi se (as viewed in Fig. 30). The |l ocking elenents 349 resist novenent
of the lever 315, and thus downward novenent of the hinge plates 327a,
327b, causing the fingers 331 to flex relative to the remaining

| ongi tudi nal extent of the hinge 24 plates. The hinge plates 327a, 327b bend
down ighipetenrd atedetha g heafgans Ryees 1834 glemgiafinpes ataweloyrsizd i onary. The

angl ede §%%e0ftrgﬂgvén%céﬁiyngx§ém 31369 aldwow,Lhe,lpekitRg.glenents to

move small anmounts away fromthe lever 315 as the hinge plateS 327a, 327b
bend thal PRIty thRekprevRCtt 6hpi HrIsPilghel yor encerihe ohiovgeipyates 327a,
327b el gar Jgohations) Glorhbe ARGl RgcehedRilie 1349 adhistgngion in the

flexed hinge plates inmediately pivots the |ever 315 to its vertical
posi PREA, ChusIe Hgdtheok rtdgehibde PL34S, apll F0EK Aylkreifestiem8ddsto the | ocked

Posi teo@Rec [ADILE hinddis Bt HBChRRKEM SUL. rdshe Lt HRELUS g@aperation  bet ween
the | ever 315, the hinge plates 327a, 327b, and the |ocking el enments 349

al | oRd AL EChAAREPSF T Pedpdrdt eeerheEnat Hete dilagedf difthn6éRed position and

the open pedai Ok gWhen 9RENY Byt Der iR ABIREIS 3488, 3330, the fingers
331 on the hinge plates 327a, 327b briefly flex upward to allow the |ever
315 it 6NeRBYEY tHEIC8ERY iy di0éneRt sSiUdarnte FregitdPPation with the

| ockidgna®l S{TeRL 9Peri Jds 23298-6u10fikheas hi Nge okl atSsnestherbeuey 315,
together with the tension fromthe flexed hi n%e plate fingers 331 and the
€ <R

spri g £or Eror Phattdui’dg 3171 RURSAMRES othea i ARy YHreaees over the

| ockijaggel esenhs 84944:% apen {heHd rY-AEMPeE o32@3are 323b. When closing the
ring menbers 323a, B%Bb the fi n%ers 331 a%al n flex to allow the hinge

pl at SENELEHANGE LY dewkRRiAIoTEPEE he PaEKi Pl BiodReAsd2 34525 6892] In the
i11ugthateserbed ABNde flakk0ss @2 3hbobhentChanrels 33%-defi phsrg the |ine of

weakness extends transversely across the width of the finger 331. However,
it i §x6ﬁ@%rggqﬂggh the thickness of the hinge plates. These

longitudinally extending slots 432a, 432b decrease the bending
stiffness (i.e., the resistance to bending) of the hinge plates
427a, 427b, such as at the fingers 431. Opening and closing
operation of the fifth embodiment 401, which is illustrated in an
intermediate position in Figure 35, is substantially identical to
that of the fourth embodiment 301 except that bending of the
fingers 431 relative to the remaining longitudinal extent of the
hinge plates 427a, 427b does not occur along the line of
weakness. Rather, the bending occurs transverse to the line of
weakness due to the material removed or omitted across the width
of the hinge plates 427a, 427b at the fingers to form the slots
432a, 432b.

[0094] It is understood that more or less than two
longitudinally extending slots 432a, 432b may be formed in the
hinge plates 427a, 427b without departing from the scope of this
invention. Also, while the slots 432a, 432b of the illustrated
embodiment are of different lengths, it is contemplated that the
slots may be of the same length. It is also contemplated that
one or more of the slots 432a, 432b may extend longitudinally
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that the channel 332 may extend transversely across |less than the entire
width of the finger 331 without departing fromthe scope of this invention.
It is also contenplated that the channel 332 nmay extend across all or part
of the wwdth of the each hinge plate other than at the fingers 331, such as
| ongi tudi nal Iy beyond the fingers 332. Also, while the |ine of weakness in

t he strated enbaodi ment is in the formof a channel 332 forned
part i @“%h?ﬁ%htﬁ%élf‘ﬂ?’ék‘%ﬁéssmaf’ thie HFRGBLRY Ak B2YEINBR7b, it 25 is

cont emxlea]ttedfttwé dinget pamsaerieaal, i nE7HOfanwe akingess »Ji&yuﬁomgls%% eONe or nore
transy ti%Hfly ext endi ng Iotscté)% are f rred t hr ou the entire thickness
h

of the §elBTH e or APEETH %‘i}%rﬁ gse¥eng .t %rﬁéﬁ?o‘f%ﬁlons) f or med

al ongtrei dkhaasvef Sehd megaogsmsalqmw s20ar e ofnd e ngledthaof, the hi nge plate,

or other su,rutable elenments _formed in the hinge plates that weaken the

resi stHCcET ol S THES h "R DI HTECEg8Y iR BEAA ﬁg YenéFEFPYA B e |ine of

WeaknﬁStSned[ 093] L drigQnesn3Lr33 isbew gadterhh eshpdivALLIOy a ring nechani sm
mechani sm 301 of Fi gs.

gener al iindi cated at 401 and sim]|ar to_ the rin

22-31° ’b&%‘d\%ﬁh&b fete 6pF Cgleﬁ‘e§ © PPN PLAE RS tHIE ThitHGE DI dt 8927, 427D
pr oxi naise thhe fHeerends tHilB’ﬁ&Qfss 6. the hahgthsldtgygens 4&dgr in the form of
one or i tudin extendlng sl air of slots 432a, 432b are
i |1 ustts ?%g |‘Fﬁeﬂ%ﬁ’d§gpl§g fRETE ﬁﬁ F£%3£ 1§&e%82-35) that extend

t hr ough t HeodHj ckhbps «af 35heo mmgeaplsaiﬁs .embb@s@ent cngiat udh@al | y extending
slots 4 de ase. the bendin ffness i resistance to
bendi ) anLerhéﬁh ﬁlég%ﬁiﬂéf Y Ei‘?éi 42tf’bt°h§u5hn%§“ zﬂ"af’?'u%msf ezt? érs 431.

Openi 4111 amdtné ofiurgh apér ai fton eobod ineerftisf Hhsertiodi mebptre 401y walbhch 1S
|IIustr antially

d t it F b
i dentd caﬁ it Ber@? ﬁ“dtng%PpiﬁgEdg’c?a}ﬁ?hggﬁ%ogdji%gghgg%%l éx&&BFtWSFaRS%BZ%a. ng of the

fi ngefas:ﬂf:’iitatel@dnd\mgt of t ttes rlrﬁlrﬁgenprng:el ongdtuctenadarextehdriof the hinge
pl ateth] d2 4 7b oes _not oc‘? ]g tggn |c§1retl%fn o %‘f@%ﬁ%‘ eRat her, the
bendi W GEEUPS HIandlErse ?ne of'd+h P El

plate. Also in this sixth embodiment, the lever 515 (which

includes a separate finger pad 516 mounted thereon) is pivotally

attached te the housing 511 via pivot pin 559% passing through

eyelets 519, which extend above the plateau 517 (instead of below

the plateau as in the previous embodiments). The intermediate

connector 567 is connected to the lever 515 via drop-down arms

568 at connection point 570 (Fig. 38), which is located below the

pivot connection of the lever 515 to the housing 511.

[0096] 2As a result of the relative positioning of the lever

pivot point and the intermediate connector connection point 570,

the intermediate connector 567 is pushed away from the lever 515

(i.e., to the left in Figs. 38-40) when the lever 515 is pivoted

outwardly (i.e., clockwise as shown in Figs. 38-40}.

Accordingly, the travel bar 545 - to which the intermediate

connector 567 is connected at notch 547 formed in the locking

element 549 that is closest to the lever 515 - is pushed away

from the lever 515 when the lever 515 is pivoted outward. This

is in contrast to the embodiments described above, in which the

relative positioning of the lever pivot points and intermediate

27



weakness due to the material renoved or omtted across the width of the

hi nge pl ates 427a, 427b at the fingers to formthe slots 432a, 432b. [0094]
It is understood that nore or less than two longitudinally extending slots
432a, 432b may be fornmed in the hinge plates 427a, 427b w thout departing
fromthe scope of this invention. Also, while the slots 432a, 432b of the
illustrated enbodinent are of different lengths, it is contenplated that

the CePRAEIafoBRETH AhE°aRe flefgt htO1thg deXpEb tdoritvéhpFated®hat  one or

nor eifteimiRlisk ot Sorfhiadaord 32hd Mshcextratc 4aeRgi bugd) Nad In1264f urther fromthe
finger 431 intﬁ t he remainin Iongi tudinal extent of the hinge plates 427a,

427b " ARRF T &G NSV HNFT: hBS stOIRE 16F PHTI LSS RVERRTDN. Instead of slots that
extend thropegh the nédi Gressinfridie bBnged Pt esed2iiyerd2¥bhiat the fingers
431, the  line of weakness be formed by openings (e.g., perforations)

f or BECTIIZ GROT LU RANFS FITiEa SBatt cr4T® PORGi AR AaPR)To%xt endi ng
channetised-@iowRdpd it itdhe sBunge. pl,ahasiihad sexbandyidyought Less than the

entire thickness of the hinge plates, or other _suitable weakeni ng el ements
For rBAETHEnGars rigte PHaEBs Of GhORFSE: BATLS. 6. Hor SHow BoSFaeh nbadi ment  of

a rioge meeRaplsteSGhasubséanddqld, ytshmidrahek@ pdverirdnngisechani,snms 301, 401
of the fourth and fifth enbodi nts descri bed above uL Wit a di fferent

hi ng8®ptft & 5BYE “51217%‘ gha* T nddPr 551 CHIFSEFUELFoh Yo TPPaRFFi%%t e bendi ng of
t Ee bbmgq;oﬁkabﬂ,oﬁ;uhegmﬁeq@ﬁrli (I:ml @éiﬂyjﬁdl%mdi B@%Q‘fed)&é@l Ebﬁ;ﬁgr dr elative to
the main portion o e hi nge ate. So in this six enmbodi nent, the

| evel BRSNS IPTq AEDaasEY dFAratt T8 Cpatt SRENaR Gt hor oon) 1

pi vobatd yin ahtacheskrsosthe hmsiengebidd Homnppyotiqrisn 5399dpassiseg t hr ough

eyel ets 519, which extend, above the p|ateau 517 (instead_of below the
pl at B&% MO RI R Fogé'%m§5ﬁen§ﬁ$§%anfﬁe Pnki"ge“fc{‘]ﬁé@i?af’g “Ronnector 567 is
connechgtt st 63l hesladere Hd5tvé aretiaap: SoVrorai ABdi OB caadte@@naectieon poi nt 570

(Fighiggg’pfgggghSAf%J %%qg?dw£¥ﬂém@hgh§ead portions 536 provide
ample bearing surfaces against which the tongue 537 of the lever
515 can press to open the ring mechanism 501.

[0098] Operation of the ring binder mechanism 501 is
otherwise generally the same as operation of the embodiments 301
and 401 described above. In particular, the ring binder
mechanism is shown in the closed position in Fig. 38. In that
position, the lever 515 is in an upright position, and bottom
surfaces 553 of the locking elements 549 are positioned above the
upper surfaces of the hinge plates 527a, 527b so as to block
opening movement of the hinge plates 527a, 527b.

[0099] £As the lever 515 is pivoted outwardly (i.e.,
counterclockwise as shown in Figs. 38-40) and the lever tongue
537 bears against the fingers 531, the position of the locking
elements 549 initially prevents the hinge plates 527a, 527b from
pivoting. However, the increased flexibility of the fingers 531
relative to the main body portions of the hinge plates 527a,
527b, attributable to the necked-down portions 534 of the fingers
531, allows the fingers 531 to bend upward as shown in Fig. 39.
That upward bending of the fingers 531 relative to the rest of
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pi vot connection of the lever 515 to the housing 511. [0096] As a result of
the relative positioning of the |ever pivot point and the internedi ate
connector connection point 570, the intermedi ate connector 567 is pushed
away fromthe lever 515 (i.e., to the left in Figs. 38-40) when the |ever
515 is pivoted outwardly (i.e., clockw se as shown in Figs. 38-40).
Accordingly, the travel bar 545 - to which the internediate connector 567
is co’f'ﬁf‘eg’tl@ caPlHGSCR1B27S f e VEA the tcoekFhg-helteasal B0 Bat is cl osest

to thewd £webmS1d (i.leS,PUShesk aWay oframunhen! evesr. 385 whensilie lever 515 is
pivoted outward. This_ is in contrast to the enbodi nents described above, in
whi chtRafe thpef et 5if¢ FosTeRohitfg 6P hid Hoevesipiiadtioporhts Hird i nt er nedi at e

27 comiiest 9natOMBGaNsPOL M SiohilyCone 1o LHECH ENEIhokis) SUEH dilaat, the
i nteredj ate_connector, and hence_ the travel bar, is pulled toward the
| everiMidd -t R | ARSE 8 plQNad SLERRI'E SPH0ITIe AdtBeseIsHO@ILPA Figs. 36

and 3/itH heef hNGRT $1984 cexdandisngafd omahBechi N Rl 8t 8§ FALRes527b each
have a narrow, . necked-d portion 534 (e.g., having a second width that is

ed- down ,
nar r ower®st RANP tHe SKEAERIeRY B PVREEONR S, SBF 1% HF&FNnopotd on of the hinge
pl at ejoidgapl enlargede hakyd @1 abhead Pt LERa BB, (Be@. the MBHKAAga third
width greater _than the second width of the necked- down portion of the

fi nget)emepaSpatti Aaitar D¢ HPSTe EREYE HSWFPOBBY £ 4 oFri‘§'5§@°angt féted by
genergdilnt, SguAs BorPlinl €RE AN Ah16HEs TS b7 he Jslipgess, Sk thBese necked
down portions_534 decrease, the bending stiffness (i.e., the resistance to
bendi W)985F thk TSHieKgERSA B O SbF VRO PPRE RARCRENGT | Hifyinindfnal ext ent

of thelathisnge7p) &2gs.527a, 527b, while the head portions 536 provide anple
beari ng surfgces agai nst which the tongue 537 of the |ever 515 can press to

open the APREOHECHIMCSANED10f [DagsPLeper RAECBATSF™ IF tPRg bi nder mechani sm
S01 ignboatifenvd s sgenpedl dny tihe usap®: a5 hepeidtd@N nabiet 82 £nbodi nents 301
and 4sou]1t%%§gq1pgei% ?‘ngg\elgia.{,n 5%%51'[ !agué %éta&h?erc;.ngst%ieg(??r But
mechanisms having components made of a nonmetallic material,
specifically including a plastic, do not depart from the scope of
this invention.
[00101] When introducing elements of the various ring
mechanisms herein, the articles “a”, “an”, “the” and “said” are
intended to mean that there are one or more of the elements. The
terms “comprising”, “including” and “having” are intended to be
inclusive and mean that there may be additional elements other
than the listed elements. Moreover, the use of “up” and “down”
and variations of these terms is made for convenience, but does
not require any particular orientation of the components.
[00102] As various changes could be made in the above
without departing from the scope of the invention, it is intended
that all matter contained in the above description and shown in

the accompanying drawings shall be interpreted as illustrative

and not in a limiting sense.
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mechanismis shown in the closed position in Fig. 38. In that position, the
| ever 515 is in an upright position, and bottom surfaces 553 of the | ocking
el enents 549 are positioned above the upper surfaces of the hinge plates
527a, 527b so as to bl ock opening novenent of the hinge plates 527a, 527b.
[0099] As the lever 515 is pivoted outwardly (i.e., counterclockw se as
shown in Figs. 38-40) and the | ever tongue 537 bears against the fingers
531, the Po3Ftiofl8f™ehelS'ocking el ements 549 initially prevents the hinge
pl ates 527a, 527b from pivoting. However, the increased flexibility of the
fingers 531 relative to the main body portions of the hinge plates 527a,
527b, att Fi ButEPPemER A HE kel O pBPEFOIRET5RA98S, tHhe fingers 531,

al | owechbheidh ngepsibddgti o bend upward as shown in Fig. 39. That upward
bendi ng of the fingers 531 relative to the rest of 28 the hinge plates
al l ows the IebeOBgBH?b push the travel bar 545 away fromit (i.e., to the

left as shown dth1Ekgs. or¥8r4Q)Y, rexiGibldingt thde Jogeki 8gr glpmnts 549 come into
registngtion with the hi@ge Elate cutouts 529a-c (only one of which is
show?P a8 KGRI ¢ 1385t MHBPFHKIhG EFENRNtSI™49 cone into

regi stemdtiprsaidl thng heedigigebpl Af e mift QUE o 1529t Geeh €NSI1BeHN t he hi nge

pl ates ,527a, 527b is sufficient to overcone the spring force of the
housPR§ 519" U P hePHI RGE 1R est hiti6t CLpid @160 Tfe ILBEKi ng el ement s
549, niefber >raRan PoSidytantshOMN dohtFhgoust®G1oBkdt Dadp fei nt, tension in the
hi nge .pl ates 527a,  527b di ssipates,, and the fingers 531 relax relative to
the  FALR b0y SOGFE Lot RAFSEnEERF TR OBl 8140 59a LosbHOYEG0260]8 Component s

of risagdbtneerfroRcbadi s eknbde terbadbemdtt,s adascritrad cpad il lustrated
here%n are ﬁqﬁé ﬁf a .su%%%gle r%%%g ngtqgiaL, such as a netal (e.g. steel).
But PP8ERAR? S 80 ' AEht GeSbF L HOHRBE al TRT HaPBrid ,
specialddtay | yr imeabudhqd dosphasht oadgie fobmdefiar tihgpm t he scope of this
Inventloné hinge mechanism cperatively connected to the ring members

for configuring said ring members between their open and closed

positions, said hinge mechanism comprising a pair ¢f elongate

hinge plates supported within the housing for pivoting movement

relative to the housing between a first hinge plate position

corresponding to the closed position of the ring members and a

second hinge plate position corresponding to the open position of

the ring members, each of said hinge plates having a free end and

a line weakness formed therein proximate the free end to

facilitate bending of the hinge plate; and

an actuator moveable between a first'position corresponding

to the closed position of the ring members and a second position

corresponding to the open position of the ring members, the

actuator comprising a bearing surface engageable with the hinge

plates proximate the free ends thereof upon movement of the

actuator from its first position toward its second position such

that the hinge plates bend proximate their free ends to delay

pivoting movement of the hinge plates upon initial movement of

the actuator from its first position toward its second position.
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[ 00101] When introducing elements of the various ring nechanisns herein,
the articles "a", "an", "the" and "said" are intended to nean that there
are one or nore of the elenents. The terns "conprising”, "including" and
"havi ng" are intended to be inclusive and nean that there nmay be additional
el ements other than the listed elenments. Mreover, the use of "up" and
"down" and variations of these terns is made for conveni ence, but does not
require any particular orientation of the conponents. £00102] As vari ous
changes céul dT#e HademP At HeTaE6Y efoXiilt HBuEldepadr tihageir oAdhhe scope of the

i nVerdimye, plhté dshkendech, that 1ahé dmtlgkneoNtaiRgdihy the above
description and shown in the acconpanyin% drawi ngs shall be interpreted as
i 1] ustreRsivEESe Bh@CREE S| Mt d 955 8i RgF Sefsel ble Wigithi efcthg mda@ges: 1. A ring
mechagiay@.f or hol di ng | oose-1 eaf pages, the mechanismconprising: a
housing; at |east one ring for holding the | oose-|eaf pages, said ring
conprising a first ring nenber and a second ring nenber, said ring nenbers

bei ng congi. gurablre ngeh¥eeth idnCkesetbr f10Sht £ 0Liand wBBrOPENHROSE L ON, in the
cl osed position the ring nenbers formng a substantially continuous cl osed
| oop Hore 2P F iSRG PO sEEAEARIRALR L TOSE hBY 84 HifthPh 6hBe noved al ong
sai d Himd@ preta.one ring nmenber to the other, and in the open position the
two ring nenbers forma discontinuous, open |loop for adding or renoving

| oose-| eaf pages fromsaid ring; a hinge mechani sm operatively connected to

the ring menbeiess rihgrmeamtdigwr 88 saitth hhngldmihersebeinaanrnt heir open and
closggngposLtions, said,hin%e mechani sm conpri sing a pair of elongate hinge
pl at GpBottedaRi fhFh THESKoustngh M Obi YotiRg SnBYERRMY rel ative to the
housitigchghweern easki &Spodiirge opl the {ASKkheOHN o @heeEpRELligIgtk0 the cl osed
position of the ring nmenbers and a
5. The ring mechanism set forth in claim 4 wherein the line
of weakness comprises an elongate channel formed in the hinge

plate through a portion of the thickness of the hinge plate

6. The ring mechanism set forth in claim 4 wherein the line
of weakness comprises at least one opening formed through the

entire thickness of the hinge plate.

7. The ring mechanism set forth in claim é wherein the line
of weakness comprises at least one elcongate slot formed through

the entire thickness of the hinge plate.
8. The ring mechanism set forth in claim 7 wherein the line
of weakness comprises a plurality of elongate slots formed

through the entire thickness of the hinge plate.

9, The ring mechanism set forth in claim 1 wherein the line

of weakness extends longitudinally of the hinge plate.
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second hinge plate position corresponding to the open position of the ring
menbers, each of said hinge plates having a free end and a |ine weakness
formed therein proximate the free end to facilitate bending of the hinge

pl ate; and an actuator noveabl e between a first position corresponding to
the cl osed position of the ring menbers and a second position corresponding
to the open position of the ring nenbers, the actuator conprising a bearing
surface engageable with the hinge plates proxinmate the free ends thereof
upon noveh®nt T8f Fhed mectaator f9torfortB in rdmipo8i vhereirowhed its second

Posi A8 StIGRakhBas 4 hisBgea P! AlsgabENh A QXLBREELG heir free ends to delay
pi voti ng novenent of the hinge platés upon initial novenment of the actuator
f

r omPEELF PSR hEsPE i e AREP PIaTS BERBHRR FoSPEI HRee 3MA th¥heoF ng mechani sm
set forth in claim1 wherein each hinge plate has a width, the |line of
weakness extending, transversely across at |east a portion of the wdth of
the hinge*lpl &P8. T39I TREhAPAF iath 4RT Bl Wetcleamt O i whegiednn®2 wherein t he

|inepl@faMﬁﬁk®$S§oﬁ%ﬁﬁﬂﬂﬁaiﬂ?nﬁMﬁhﬁﬁh% @Rﬁﬁﬁ%etgfoﬁguéﬂ%efﬁ&gé$ of the hinge
plate. 4. The ring nmechanismset forth in claim1l wherein each hinge plate
has é“tﬁ?%%ﬁé@?,pf%ﬁ?IHrﬁélﬁﬁtﬁéﬁﬁhé§§eé%Fbﬁ&?ﬁ@Ofthrough at least a portion
of the thickness of the hinge plate. 5. The ring nmechanismset forth in
claim4 wherein the line of weakness conprises an el ongate channel forned
in the hitfge TPRat¥'d ARGHFRLSM Gttt T8RN K aLRi tkritesean EhR hinge plate 6.
The gilsgs nreahanisgaitaheibbiy nrel abm A aenein the line of weakness
conprises at | east one opening forned through the entire thickness of the

hinge plate. 7. The ring mechanismset forth in claim6 wherein the Iine of
weakness wonprheesiaf meeashi oMesc«el gpgal & r5labihof i dhnough the entire
t hi ckness of the hinge plate. , )

line of weakness 1% located and confiqured in the hinge plate to

facilitate bending of the hinge plate along said line of

weakness.

1l4. The ring mechanism set forth in claim 1 further
comprising a locking system operatively connected to the actuator
for conjeint movement with the actuator between a locked position
corresponding to the first position of the actuator to lock the
ring members in their closed position, and an unlocked position
in which the ring members are configurable from their closed
position to their open position, said locking system being
positionable by the actuator from its locked position to its
unlocked pesition during bending of the hinge plates upon initial
movement of the actuator from its first position toward its

second position.
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8. The ring nmechanismset forth in claim7 wherein the |line of weakness
conprises a plurality of elongate slots fornmed through the entire thickness
of the hinge plate. 9. The ring nechanismset forth in claim1 wherein the
line of weakness extends longitudinally of the hinge plate. 31 10. The ring
mechani smset forth in claim9 wherein the |ine of weakness conprises an

el ongate slot extending longitudinally of the hinge plate proximte the
free end ther dof. T119 Merdapiay FecHRFtEn B etlaisy Lhvwhereimaithe10 wherein a

pl ur alinty eladeangbtudid@diyeeXt endi porel OoNaae aSkotse arsharmgg in the
hi nge EI at edj‘%?gxi te the free end thereof. 12. The ring nmechanismset forth
in clarft 14 FEi AEPREPSSPBER BITTIRRY E0 stibSgAtRai 13l 1976 ©8nEhe ength. 13.

The Ifingereahanidepised fhey tthek Nerd aifM:ie WhalRi Plﬁh@, 4dine rehgueakness is
| ocated and configured in the hinge plate to acilitate bending of the

hi ng@Sprat o8RG 547 Y826k PUedRRess. the hitHe piaff nébRaki’im set forth

in cbai wedkddyst Being cOimMedSi A0s@id FakiBg &Y e opeFatdareliigconnected to the
actugéor  for cog%oint an%nent_mjth t he actuator between a | ocked position
cor r S8pohthi g €6 8hE"S T ERHoRR 1M AOTELCR HRE 4EEuUBERYe t(RFAT6ck the ring
menbers in their closed position, and an unl ocked position in which the
ring menbers are,configurable fromtheir closed _position to their open

posi ti on, 1 %ai & FOBKi £8nf Deilg 1post2967abPE PR %THe tRE BHtDr fromits
| ockedchesidn @dmpoidisg: unl ocked position during bending of the hinge plates
upon initial novenent of the actuator fromits first position toward its
second po3it9Gnt932 15. The ring mechanismset forth in claim1 wherein the
hi nge pl adtes e@gdehos®NmgS€od RRIdInROEhE OlvRd 18aEi pgass, exkteadi ng
ongl L Ui gl A LEST 1 TRL DL POLRD 19,3, L nglud nal e, of the

said ring members being configurable between a closed position

and an open position, in the closed position the ring members

forming a subpstantially continuous closed loop for allowing

loose-leaf pages retained by said ring to be moved along said

ring from one ring member to the other, and in the open position

the two ring members form a discontinuous, open loop for adding

or removing loose-leaf pages from said ring:;

a hinge mechanism operatively connected to the ring members

for configuring said ring members between their open and closed

position, said hinge mechanism comprising a pair c¢f elongate

hinge plates supported within the housing for pivoting movement

relative to the housing between a first hinge plate position

corresponding tc the closed position of the ring members and a

second hinge plate position corresponding to the open position of

the ring members, each of said hinge plates having a free end and

being configured to have a first width, a second width narrower

than the first width and nearer to the free end of the hinge

plate than said first width, and a third width greater than said

second width and nearer to the free end of the hinge plate than

said second width to facilitate bending of the hinge plate

generally at said second width; and
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finger that defines the free end of the hinge plate, said finger being
narrower than the nmain portion of the hinge plate, the line of weakness
being forned in said finger to facilitate bending of the finger relative to
the main portion of the hinge plate. 16. A ring nechanism for holding

| oose-| eaf pages, the ring nechanismconprising: a housing; at |east one
ring for holding the | oose-|eaf pages, said ring conprising a first ring
menber and a second ring nmenber, said ring nenbers being configurable

bet ween a2B| ¥R PEsTPY Pl ahgtafcd e ip68i Bt I abn cPhee R WsEddIposi ti on the

ring e RREr §1oddf FoBYt Bors UStABL L ahd nem@BEL NUQUS Gkesed pnop:bar al l owing
| oose-| eaf pages retained by said ring to be noved along said ring from one

ri ng GRERBEPOR Y I Cot RRroreth@ophtt Pl Bpéhepbsid iMAPethe b ring nenbers

for matdhs6PNddiipedsng 0Pt 4raap s raddieRgagibilei@yhngnd apsQe! eaf pages
fromsaid ring;, e nechanlsn1operat|ve?y connected to the ring nenbers

a hin
for é&ﬁFP@uP’F‘??&“?_éiedtg? ntf Sfe RBEF sthEtade HPPMdITVeg58h @hdttd osed position,
sai d Rithgec FEEhaNii S E0RIN igsisngidn PRdWaraf 165 oNgRihe phLNgPlsakes support ed
wi thin the housing for pivoting novenent relative to the housing between a
firsttPRtngRe pHat9s poeFET ditndc BF PEETRITIChE LT of t9Fe B8 sEtPodilti 8h of the ring
MEND&yas daBbcdnd SAGeRdt fi & yPbat et PAP doiveRe £OTJeTPENEL Age 10 JltBe open
position of the ring nenbers, each of said hinge plates having a free end

and WePngntolil geredctb Hardea2fivaiorntdph, 18 JeCSAIPHF dti? nar rower  t han

t he fﬂdwaydmi@grgé@@gdngagfgidhq the free end of the hinge plate than said
first wwdth, and a third wdth greater than said second width and nearer to

the free end of the hinge plate than said second width to facilitate

bendi ng of7{ herHd Regggphadraniganeeal fortat isathiseagndunkkih; and 33 an
act uat or noveabl e between a firstaquition corresponding to the closed
posi t9°GR6F1The& FPﬁblﬁ%n%%ﬁﬁﬁmaﬁae ?ﬁﬁﬁ&ﬁdciﬁﬁﬁﬁﬁ%9nt° the” actuator

for conjoint movement with the actuator between a locked position
corresponding to the first pesition of the actuator to lock the
ring members in their closed position, and an unlocked position
in which the ring members are configurable from their closed
pesition to their open position, said locking system being
positionable by the actuator from its locked position to its
unlocked position during bending of the hinge plates upon initial
movement of the actuator from its first position toward its

second position.

18. The ring mechanism set forth in claim 16 wherein the
hinge plates each comprise a main portion and a finger extending
longitudinally from the main portion of the hinge plate to a
longitudinal end of the finger that defines the free end of the
hinge plate, said finger having a base and a longitudinal end
spaced from said base and defining the free end of the hinge
plate, the finger being narrower at its base than at its

longitudinal end to facilitate bending of the finger generally at

its base.

34



corresponding to the open position of the ring nenbers, the actuator
conprising a bearing surface engageable with the hinge plates proximte the
free ends thereof upon novenment of the actuator fromits first position
toward its second position such that the hinge plates bend proxinmate their
free ends generally at said second width to delay pivoting novenent of the
hi nge plates wupon initial novenent of the actuator fromits first position
toward its second positign. ;17. The ring. nechanismset forth in claim16
further tonprisi ﬁgn% PEORPAGT sTSt difitépet atFArery L8 ofiecddd T8 t he act uat or
for @enper Hasmavesrath Wddidt enget watiay hetveen ahhocked raasi tion
corresgondin tgAtFe first posgtion,of ihe %gt ator to lock the ring

menb&PSHH N tHeitFec OB P6&Ft FoR, SHd San®thibXKed2pdst 195 - in which the
ring nenbers are configurable fromtheir closed position to their open
position, said | ocking systembeing positionable by the actuator fromits

| ocked position to its unlocked position during bending of the hinge plates
upon initial novenent of the actuator fromits first position toward its
second position. 18. The ring nechanismset forth in claim16 wherein the

hi nge pl ates each conprise a main portion and a finger extending
longitudinally fromthe nain portion of the hinge plate to a | ongitudinal
end of the finger that defines the free end of the hinge plate, said finger
having a base and a | ongitudinal end spaced fromsaid base and defining the
free end of the hinge plate, the finger being narrower at its base than at
its longitudinal end to facilitate bending of the finger generally at its
base. 34 19. The ring nmechanismset forth in claim 18 wherein the finger
has a |l ength, said finger being narrower than the main portion of the hinge
along the entire length of said finger. 35
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