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2264%48 1 H NGE MECHANI SM BACKGROUND 5
This invention relates to a hinge nmechani smfor hol ding hinge portions in

predet er mi ned pm&‘zlqgve to one another, and nmore particularly to a
hi nge mechani sm ing hinge pQrtions “toward predeternined
positions when the hinge portions are ininternediate 10 posi tions

bet ween the predeterm ned positions.yrhgd GEcHiNIGR Mechani sns consi st of a
pair of hinge portions, each formed wth sonme structure for receiving an
axl e, such .as. a bore, a recess, or an eyelet, and an axle passing through

t hejaxl e receipaoksrIuNIEt ures 15 of the hinge portions and permtting
the\r‘fl nge portions to rotate relative to one anot her about the axis forned
by the axle. In certain applications, it has been found desirable to use

hi nge mschani sns havi ng ThHiseimpeent tors mwelpatidse taf d)elihggéeiébhanmmtf@nl ar,

pr edet er m ned I has
al so been foun?}%Li ﬁ hé%eq% (}) usef%én)g}zp %‘% glrlr‘i; eaci“ci?]cb %8%4 por ?%Jhée
that are urgeda @msumd:hm,t m.tul mcr@mmmd! &4 drings avecinami o
relative to o A @@ﬁqyfpéang hel d
25 I n thos%(% ang_ttﬁgf re at 1’ons %H;;%ep%lc Ig;;t;ﬂ{%‘{]l oﬁ\%elr nc spri ng

| oaded, aut omPOSidions Whemtherhings AJtivns |reybn dtermed in US.

Pat ent 10. 2, Q& iZAbrs H&ﬂvﬂé&iﬂrthélrﬁnédétéhm cﬁoéf@dwe occaSI onal ly
used in so- cal | ed "cafe o such as described in gatent 30
ﬁm 9%#

No.
3, 648,327 to Edeus, and SIS SRR ¢ %Ftas &&HedPtn the
npunt i ng franmimfgeU;&rﬁ?iactnm,t -.Nbcn i i b 56 o dtmestsifrudturden fomge

TEChant ST el Y U CTUADP U SR NN S SO Ao 1
-2- rel ati onskings arrelaatha/@assm %trmm thel Eh@le:i xrepeirmmg structures
15 of the hinge portions and permitting the hinge portions to
' rotate relative to one another about the axis formed by
the axle. In certain applications, it has been found
desirable to use hinge mechanisms having hinge portions
capable of being held in particular, preéétermined angular
20 relationships relative to one another. It has_aiso been
found desirable to use hinge mechanisms having hinge
portions that are urged to assume particular,
predetermined angular relationships relative to one
: another when the hinge portions are not already being held
p% 25 in those angular relationships. Such applications include
spring loaded, automatically closing refrigerator doors,
such as described in U.S. Patent No. 2,003,274 to
Celander, gravity hinges of the type occasionally used in
so-called "cafe doors," such as described in U.S. Patent
30 No. 3,648,327 to Edeus, and multiple position hinges, such
as described in the mounting frame of U.S. Patent No.
4,562,656 to Kristofich. |
In hinge mechanisms of the type with which the
present invention is concerned, first and second hinge
35 portions are urged toward predetermined angular
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rel ati onshi ps by mal e and femal e engagi ng nenbers associated with first and
second hinge portions. Oten, the male engagi ng nenber is a rod having -
V-shaped tips and 5 t he fenmal e engagi ng nenber .is a V-shaped groove.

As shown, for exanple, in U S. Patent Nap_3,460,190 to MacDonald, the nale
engagi ng menmber nmay be adapted to be axially novabl e and non-rotat abl e

W thin one. hi Beozaegbhsaapsa&éleoﬂﬁld Y oD lagcthé ! @indl dh@l@ riel afHoge to, 10

and engageabl e e ga on the oth hi nge portion.
~I'n such hi ngerﬁinéiiéﬁ?'?ﬂépstgg P@ﬁxﬁ %%@% e}r& atabl e and

not axially nmagsbkbdéatebdawith tfdrisite amﬁqsredmmgéuma mtmhss.pr QL ers,

provided to u a _;}
engagi ng nenb%ﬁesucgen%kga%\nﬁgght%%\b%g gn %I"tlplgngagl ngle]dlsrﬁ)lé?ss aar}dé

al i gned$ the thag&epedei engagringhglember p:se@etvasmam grp@ve- r dsati onshi ps
relative to OBRoRAO! oL exl'mplga' h UTR.e RRGERR.C :8NGRYIp Egbers are

20 arrange hi nge i ofls “such that allgnnent ‘of the male and
f emal e engagi HgCReERBAAs uie Leh SRIPFE NG BEENS3T MaYhdeapdaptesh B RE ar

(rj el at } Olnlshl p &Qhallyembﬂatb%@haﬁﬁhﬁorxé—h@ta%{ﬁl%sm&ﬁﬁri Qm@. AN géﬂ Iosed da
oor fu open, . Qr _an er sire i'tion mal.e an
femal e 25y g PRELIGAN gﬁé ﬁ'é( H‘?é’(? ?F‘g\ﬁqtl\é%g’ﬂ'& eﬁﬁ "Ivt\kf"hl nge
porti omoposi tandsengageabﬂ.edwliy:hw&[rmr rt]e;na\nkeereeagragu.lmg meghgimemestiers are
I d with h I d t
aigned W ih gRReanRiigE: plieN1e Tl GuRAC ISR SeRAIRULRE TR Sl s O

aligned, it iS poSsi “cause ‘thém o ten 'al T ghne _
provi di ng a sgngagiof membecn dst noprgetatabler @menrqﬁ @xigddly mearvadsie <

bet ween the U?@hhﬂ?% B %h%“%tfh%'iah%.r@%g%ﬂﬁd#”bw Sprile iedeRfiaea
toward al i gnnent o and femal e ;endagi‘ng nmenbers can be further

enhanced by t ke E‘EE&CF?‘Gnméflep&"ﬁa&Hn& nenbeT egainst fbendieradqy 3

f emal exgngagi eaglgibgr memblelr isudiaiat,l ehdmahenedle @nd fe?traleuse

U shapes, V_Sp)% gihgalqgn%%rrlsogsrema 1ghe%n [%rhoef Ihll?lsgef %rortlons are held .

at predetermlned angular relatlcnshlps relative to one

.

another.. . :
‘Typically, male and female engéaing members are
20 arranged on hinge portions such that alignment of the male
“and female engaging meﬁbers occurs when the hinge portions
are in an angular relatipﬁship relative to each other that
corresponds_tb a door ciosedj a door fully open, or any
_ other desired condition. When V-shaped male and female o
25 engaging.member are used, thére will generally be two i\J
hinge poxtion Qositions, separated by 180°, wherein the
engaging members are aligned with one another.
When the malé'and female engaging members are
not aligned, it is pqssible'to cause them to tend toward
30 . aiignment by providing a spring of sufficient force to
overcome frictional fqrces.between the unaligned male and
femalg.engaging members. .The tendenéy toward alignment of
male and female engaging members can be further enhanced
by the selection of particular profiles for the male and
35 female engaging members. It is known, for instance, to
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mal e and fenmal e engagi ng nmenbers.  ‘Further,; the tendency toward alignment

will be a function of such factors as the depth of the femal e engagi ng
mehber and the height of the 5 correspondi ng nal e engagi ng nenber, and
the use, if any, of lubricant. Known hinge. nechani sns of the type havi ng

hi nge portions that are capable of being urged toward predeterm ned angul ar
relgtlonshlpzusﬁiﬁ49hhﬁi3ANV}éﬁfpes Eﬁwﬁfmﬁriwuﬁfaﬁﬁéﬁgchﬁ|ﬁrbﬂlles fff
predet er m ne ul ar, rel atsionshi ps. rel ati.ve to o ot her. ar neral |y

- characteri zed eﬁlﬁ%ﬁ% W er ?équﬁ’zfﬁge%eg{‘ﬁl gﬁagﬁf’ﬁiﬁ’ng or

forrqgg operathomaa'd Iaindweaﬁnmllclheeoh UEshcPiomndf NsuchofdbtBosakd, ther

i nstance, a dogy ng et rd a
predeterm ned p&}%&t ion rﬁeaqlr}%%g\géa% %% %%?ﬁ&%’é (?hggﬁ ﬁg%&%grélfoﬁlg%

al i gnedSover (IfETE@RAGNE ingh g 1 Qﬁﬁq%ﬁl%fmﬂ*@eh n@@d ¥hetwee, #ficAnFing or

form ng operatgonyyrd gaomMmodat e menbers for urgi ng hinge portions toward
a 20 predeterm ned positign as well. as, separate machi ning or formng
operations to accomodati®oMRe Hingk BRchaniensPf h\‘}bﬁgﬁYEﬁchaﬁmlEﬁehﬁ-nﬁﬁ t he
hi nge are necmamonsSlﬂW\sr% capable of beind) @egeddesegrdi th one aspect

f the presen U nge chanism s [ O LD a first
ﬁinge pgrtion%Fe\/ o Jﬁ@a qﬁ%?ﬁ?%r;ﬁ %°Q%§: 3 %éf%ﬁﬁYﬁg ?g?ﬁ tLe first
hi nge B@rtion aaiqhi@mmmn&bamamhdaliry maqmrm;mad angalarde of the
first hinge 3Qela ﬂaﬂgﬂ bR 13 ‘%&”65 é?@?sapg §€ﬁ

conpressi bl e, re5| | ent nber I's disp ose I n the non-ci r%cess The
hiage mechani Sharactenized pyokheis \Mi’teh of JERRPRS rmrbgrremlrim second
hinge portion gpraraltadesua%hawlq&ge&e%mr@répéﬂwﬁm oughn t fige SEEEHE-Ni nge

portion 35 al on an axi. s substantlal erpendicul ar to a side_of the
-4- second hi F&SGo-iSon FedentoMNate kst i Hohdr JePE MLBFEaNERt t 3nTBPLt he
bore, tlBe bot himgef with heamshadommmying hinge portions toward a :

predetermined position requires a hinge pin to keep the -

hinge portions aligned over the entire range of motion of
the hinge. Further, machining or forming operations to
accommodate members for urging hinge portions toward a

20 predetermined position as well as separate machining or
forming operations to accommodate the hihge.pin passing
through each element of the hinge are necessary.

| SUMMARY - o -
o 25 In accbrdance.with.one aspect of the present
invention, a hinge mechanism is provided having a first
hinge pbrtion that includes a non-circular recess:
extending into the first hinge portion along an axis
substantially perpendicular to a side of the first hinge
30 portion to a predetermined recess depth. A compressible,
resilient member is disposed in the non-circular recess.
The hinge mechanism is further provided with a
second hinge portion. The second hinge portion includes a
bore extending partially through the second hinge portion
35 along an axis substantially perpendicular to a side of the



substantially V-shaped groove therein, the V-shaped groove being forned at
a predetermned angle relative to the side 5 of the second hinge
portion. An axle is provided for pivotally connecting the first and second -
hi nge portions. The axle includes a fd44ahnge portion having a predeterm ned
hei ght and a first and second side, and is insertable in, axially novable
in, 10 avecbaneh-hrioioe gt fanh ot ve predeterminedrborgr depElsat fhe axl e
al so incl udes.,an. el ] ti | r t ghPENRYvEaROLN and -a
first and sg%a:n' et %%%’ng@?‘%ﬁ%%ﬁfi Eﬁigngg?tbaﬁlgeh?%; t-aaxi ally -
movabl e in, sakstantially Vhared gEPeve BheeseinThihe| ¥ngheBRYHFFOCY® 15
projects, akdihey fidstednt thasradetérnihéticahblst reldeiok thetheanjde
portion. The el’ongated paortion is formed wth a substantially V-shaped tip-

at th® secof Mg RGNS DiEe \ PSR tip is formed at a predeterm ned
angle relative to the A angee pbs tpoowi@8d for pivotallyTbenaectiol ithe

non-circul ar_recess of the first_ hinge, i ONmi. S alhgn i t he axis of
the bore of ft’f?e“s@&fﬁcﬁ?‘ﬁ rb"o’???oﬁgf%f lI(’1)%m 2ThE £ u%gagﬂgmgg % rst and
second hi ngeflpnrde ok on rhavindsa spredetermbuedi hgightaandnahifirstThe

pr edet er M Neghd esceeéémije?%&e-i Safl 1€88hs@Ptabled$ny’ 831203yt ABvRLACL M ned
hei ght of the flange portioh plus the predeterm ned,length of the el ongated
portiléh. Thamskomrteotrtaple heelabhye borER8nneP-CAECUERE XEFESSthe
coggressim(@h%fgﬁiéEﬁﬁsémiﬁf?uéagha?halghbet&%sﬁeﬁedohihaoﬁnbhe.elongated
menber is urged, agai nst offomof 30. . t hore_gn oward engagenent
with the V-§H§§Eﬂg§FBHV§5hfﬁ"%£?u??§e? géﬁ%&t?nghggﬁgﬁéegﬁééhaﬁ?§h1nay "/
i ncl ude a figldndated portion st bnseotableoini magéadppomevadiléesin,a second
and a third hinge portion th PLTLEQL es o] d?E%

first and a agé{g;]%@%?bfe %?(féetﬁgt%réﬁlédgg?géal &\felgcﬁg%gt@l ﬁgtrt@a{ ﬁ)e_ fi rdgmt
hingas porgrajedes netithedf besheendt hhexeedndfanm ther & 1xistgs s Qfons.
In a furthegﬂﬁ§p§f$ngéhﬁthﬂaﬁ.ne@ﬂé“é?ﬂhgﬁied portion is formed with -

~ a substantially V-shaped tipaét the second end thereof.

The V-shaped tip is formed ét'a predetermined_anglé
relative to the flange portion, o .
20  The axis of tﬁe non-circular recess of the first
- hinge portion is'aligneq with the axis of the bore of the
second hinée portion to form a common axis. The first and
second hinge portion are in a substantially abutting
_ relatidnship. The predetermined recess depth is at least -
25 as great as the predeterminéq_height.of the flange portion W,
plus the predetermined length of the elongated portion.
The second side of the flange poxtion_of the axle abuts
the_compressible, resilient member such that the V-shaped
- tip of the elohgated,hembgr_is urged against the bottom of
30 @ the bore and toward engégémént with the V-shaped groove.
| In a further.aspeét,_the hinée_mechanism may
include a first hinge_pqrtion with two mirror image
opposed sides, a second and a.third hinge portion that are
mirror images of one another, and a first and a second
35 axle that are identical eaéh other; the first hinge



i nclude a second hinge portion mﬁth-t“o n{rfor | mage 5 opposed si des, a
first and a third hinge portion that are mrror inmages of one another, and
a first and second axle that are identical to one another, the second hinge

portion being

fitted between the first angthird hinge portions. 10 |

In a further aspect, the hinge mechanism may include a non-circular recess
including two sgpgisft bakhy. pattelehethvidash B ddvomerdmeryiad Aiiggd | ange
portion includes two non-parallel sides for fittimng between the two '
substanti al | y P@¥5tPBF-si des of the recess.- 15 " . 7 n’'a further

aspect, the V-
groove of the’
pr edet er mi ned
V- shapedsgr oov
further aspect
second hinge p
that is fitted

ts) haped ti pxﬁf a]E !re:r:in(:nle&-drﬁpétﬂ-Ejl ,alht:tm&diwé _fmé-marl&ﬁgaw .
or en the I.r st, _an Secon | e OI’tIDn_S ar ISpOSG at
PRGTutrs, 5BEoha Bipks pratrih I R Bl ihdde o
eppdfed sideg,be fiostdedhdata tthdbthimgefpetteidwrthat e

n FrdE e Ee 08 P R e L T R e e

thataarecédenticalf tosong methen dhearkesonrd hifiges

el ongat ed portj,gpgiBAr BERALC ¥t eldo HdttdeiP e st aidatn £d afithge

outwardly fromthe first hinge portion. Ends of the el ongated portions nmay

have V-tips. |
havi ng aoghi nge
appar at us door
second hinge p

ROYELORRot her aspect of the invention, a portable apparatus
mechani snThs apravitthet adpect, Tie dpayatinschacismasayn

SPELbRY 8 hohsbareliRsy Sadty, AP RRIIT WY iev iRy

sagond hi nge pparadiel bAadesi|land fulret pETigipegy of the fiangs iportioms

port abl e appar

including a telep

keyboard, and
15

20

?Bﬁzuﬁégi 2602 nBnl9e YRGRAN SIRNASE A0 £1t£fg Wééﬁ*srrﬁ’é)or
one nout hpi ece, and an apparatus body having a tel ephone

tWe sppatantdaddyr regrdie) teldes phdhe kSRS d when the
In a further aspect, the V-shaped tip of the
axle may be aligned with the V-shaped groove of the bore .
when the first and second hinge portions are disposed at
predetermined angles relative to one ahother.
In a further aspect, multiple G—shaped grooves
may be provided at the bottom of the bore.

In a further aspect, a hinge mechanism may

" include a first hinge portion, a second hinge portion, and

30

35

an akXle. The axle may be a U-shaped bar spring that is
fitted in a recess in a first hinge portion and includes -
elongated portions perpendicular to the top of the "U"
that extend outwardly from the first hinge portion. Ends
of the elongated portions may have V-tips.
' In yet another aspect of the invention, a
portable apparatus having a hingé mechanism is provided.

'The apparatus includes an apparatus door having a first

hinge portion, an apparatus body having a second hinge
portion, and an axle for pivotally connecting the first
and second hinge portions. '

In still a further aspect of the invention, a

portable apparatus having a hinge mechanism has an
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first and second hinge portions are in a closed position. BRI EF DESCRI PTI ON
OF THE DRAW NGS The features and advantages of the present invention wll

be well understood by reading the follow ng 10 - detail ed description in -
conjunction with the drawi ngs in which_tike nunerals indicate simlar

el ements and in which: FIG 1 is a perspective view of a pair of axles and

a CO”preSS'OanEgQE sa&88£diﬂglﬁﬁlﬂﬁaﬁngggéﬁﬁaﬁeOﬁoﬁﬂﬁpiéce, apgeaant

i nvention 'S a Cross-sectio vi ew of an enbodi nent of the hlnge
mechani sm ofapprrateschedynhavingna Fetephone kexparrdy 0884sERE onal vi ew

taken at 20 5 df&EﬁéO&o§r3cebeEthha tEL EphénkSkaybbdedcwhes- thet i onal -
VIeM/Of an e ment of the e mechani smof the_pr sent I nvention
t aken at secf4€#¢4aﬂdoFeF?§d gﬁ portiocns are ip| g C g d,position.

cross-gectional view of an embodi nent of the. hlnge_nechanlsn1of t he present
invention; FIG 6 is a perspective view of a portable apparatus

I ncorporating a hinge nechani sm 30 ' FIGS. 7A-7C are views of
axl e recei vi BRIBPr BESGRTIBTUONgOFOTERDOBAWBNES of the present invention,

FIG 8 d f t
F S 805 aside view ghedBelthed afl sabgﬁtagag 6F the preses invention;

cross-sect | obaventéanovida bﬁbU&ﬂﬁeHPdGFSFHthPMQEeﬁEEHSnF?ﬁlJPlgﬁglﬁﬁésent
i nvenj  on; a@QtEiEEdléeéérapeaeas1§e@bhguabtibﬁwwmﬁhaah5 drawdmgediisent of

the hinge n?gﬂfggsglﬁg numegriseg%daggggtEggllgETe EEQnQESgghPT|CN
which: : _ gw)
' FIG. 1 is a perspective view of a pair of axles
and a compression member according to an embodiment of the
15 present invention; '
FIG. 2 is a cross-sectional view of an R
embodiment of the hinge mechanism of the present
invention; ' : ) .
FIG. 3 is a side cross-sectional view taken at
20 section 3-3 of Fiqg: 2; )

FIG. 4 is a side cross-sectional view of an
embodiment of the hinge mechanism of the present
invention taken at section 4-4 of Fig. 5;

25 . FIG. 5 is a cross-sectional view of an -/
embodiment of the hinge mechanism of thé-present
invention;

FIG. 6 is a perspective view of a portable
apparatus 1ncorporat1ng a hinge mechanism;

30 - FIGS. 7A-7C are views of axle receiving bores
according to embodiments of the pfesent invention;

FIG. 8 is a side view of an axle of an

" embodiment of the present inventiun;
FIG. 8A is a view taken at 90° to FIG. 8;
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Wth reference to FIGS. 1, 2, and 3 - an 10 enbodlnent of a hinge
mechani’'sm i ncl udes a flrst hlnge portion 1, a second hinge portion 10, a
third hinge portion 40, first and second axl es 20, 28, and a conpressible,
resilient menber 50 forcing the first andgsecond axles outwardly fromthe
first hinge portion 1. 15 - The first hinge portion 1 has a side 3 and an
Oﬁpogl Le side 5. The OppPicteQSh.éea5cQ'BsTsh%eEltli$>hatll Rgewpet iaen 1 and the
thir i.nge port.i re r ges siitle 3 of the flrst hi nge
portion and 't HERRY %bmanﬁ §n%b8 gﬁaﬁelﬁecgggﬂggt PlePe BAFSHE axl'es 20 and
28 a?e 20 inkeemit£eh;t andne anot her, and all references to the side 3 of
t he rst hinge portion t he .second | 1 first axle
20 are to be under st ood %gc 1 yggsgwggk i) t%EEOBQ%s?FS%Qgg;leof t he
first hisge posmb@ﬂlmgnthefthhﬁdhhmsgemp@hﬁmeﬁm4@f &he presestond axl e 28,
except 25 a5vohheem. se indicated. The axle 20 includes a flange portion
21 having a first side 22 and a second side 23, and an el ongated portion 24
having a first end 25 and a second end 26. The el ongated portion 24

proj ects frompheatiedt pesdeIPgIoN 30 " the flange portion 21 at the
first end 25 of the eIon% gdap rtlon Zi %&g pQ gﬁ 21 includes a
periphery 30 of a genera I"&r FrETEOGCa r%\ﬁn hi®kness, the

el ongatzol portéﬂnoaélm'eatobfaakm\mgel anegthlan iznd mmmsclane“smrsﬁ himge | ange

portion 21 and_th ngt h _of eq goort i m ne the
overall | engt hpé E%ﬁg ¥ & setJEﬁ?deE)d.nger °Q§gé%t6‘ng }gﬂof ttﬁ' ge%ongat ed
pagti on 24 hasper¥ishapld tfip‘SZ—7 amiga SECONGY BXHaSd 229& éslqn@\ml @gle relative

to the peri pheéaméi?eeélblie flz@aiqzjwtt In@bb%l— slon fidhe itigh et Tt SREGhown
in FIGS. 1 and npressjble, resilient nepher 50 a éﬁﬁs t.he

second side 2356F°Pﬁea?‘9~§ﬁg¢9u§é’tatrd&r¥ fgon dhe fd bste REN9E RIS y
relativesto thenéi Fskshi mexgléOIﬁdzﬁﬁ.dh 1 HaSSa kided 32 asttbwra appygsidssi bl e,

resilient nenber 50500n§%§t|p of.
and the third hinge portion 40 are mirror images of the
side 3 of the first hinge portion and the second hinge
portion 10, respectively, and the axles 20 and 28 are
20 identical to one another, and all references to the side 3
- of the first hinge portion 1, the second hinge portion 10,
and the first axle 20 are to be understood to apply as
well to the opposite side 5 of the first hinge portion 1,
the third hinge portion 40, and the second axle 28, except
— 25 as otherwise indicated. '
- The axle 20 includes a flange portion 21 having
a first side 22 and a second side 23, and an elongated
portion 24 having a first end 25 and a second end 26. The
elongated portion 24 projects from the first side 22 of
30 - the flange portlon 21 at the first end 25 of the elongated
- portion 24. The flange portion 21 includes a periphery 30
of a generally non-circular shape and a known thickness,
the elongated portion 24 is of a known length, and the
thickness of the flange portion 21 and the length of the
35 elongated portion 24 determine the overall length of the

051te 51Je 5 of the first hinge portion 1 -
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spring, but any suitable, conpressible, resilient device 10 may be
used, including, for exanple,. bar springs and foamrubber. In other

enbodi ments of the hinge nechanism it may be desirable to include a .
projecting nmenber 100, seen in Figs. &gand 8A, on, or a recess (not shown)
in the second side of the flange for preventing novenment of the

conpr essi bl eaxl® 20. remd iseitionide eineY mdﬁeltate el dragd ted fpcam;mrzlu Thi s
obj ect can alsa ‘he hed y 4 c i ent
mMmrSOt&ﬁ%%lé& t}ﬁ%% "a eé@?%gai &?+

f ast eners. Ax&h@mva/wttdwhh@f @ee:n(pélemy RBIGRL Z@\cfhnqm@&?rtmn 2. hi-nge

portion 1 is provided Wif R eP@ingef n{é@ﬁa‘ﬂirs%”s%{odr?%?%ﬁfcé 4 exignsl) rw‘“
into.:the side 3. and t e opp05|te side 5-of the first hinge ortjon in 1.

Each r8cess Zompresgikied tesiddente meben Af&Rtit ithe ﬂe%nq Fe&I1%3 20
and perm t aﬁfaltneblftla@@e wza;tllo@nrﬁor TMRIEEY tie thaade &charrdne recess

2. As shown f.or .exa 2, the 2 rec ) cel ve tvvo
opposi tely orreéﬁttéﬁ'eag%eg:hfor} \ﬂﬁn@r? BF R o ﬁﬁﬁ“dl%/ arrgf
the first hi rageqwﬁes@ﬁbleby msuﬂmmt mmm:reassadolceqnsrstingerﬁf raerd:ml 50 in

a passage 6 % ?'t @;%gor&%{ ?-,Qﬂ%%?ﬁe %%é{i Igeﬁihf%]e S de%i of the

possible to e recess 2 Kl
first 18 nge M iben useshd Wpid}-wvcm @9@1@]@' r@ |smringremnd SUAMt t he

bottom 4 of gaghdreCesh Hthdhr liddihehits ¥ %'tﬁr?éé %Ec‘!}?éﬁéh r ei@t ive
to the first hln%sportlonl I1f, as seen in FIG, 2, qpassage s

provi ded bet Wé¢h be desdrable o, ijade én(l’ré’leé{'?@sr& TGP
opposite si dFigs. tshmd)aasage 6r rByediessc (mst ghoat) dni Y secorft sift'ﬁé rceﬂ

shape, but it wl]l 1iKkel t he .sane shape 3s t ecesses 2 f ease of
Tanot actur i nghe [B1ARSE JRT RE R A ST &4 S e AL s
descrilsed, sulestidriterd] mentdes &t ied atevet ita)ftn&ef]aadge 22)10r 'Jtm:es 5

axl es 20, 28, £ YRE 4l - .
conpressi bl e, b?'%sﬁt ient e zr%styf%or“% ég‘;&eﬁ able to %ﬁ? or ced into the = =
recess, or.rEEERFessible,oresiddents W%%‘hd’é’ Eheiflange i3kt FHFye

portion 1 agaigsiithedi¥si%e or with mechanical faéteners._
As. shown w1th reference to FIGS. 2 and 3, the first

o’

20 | hinge portion 1 is prov1ded w1th a vair of non-circular recesses 2,2
: extendlnq 1nto the: s:Lde 3 and the oppos:.te side 5 of the first hinge

portion 1. Fach recess 2, ? is. qhaped to receive the flange portion 21

of the axle 20 and permt ax.w.al but not rotational, movement of the
axle 20 in ‘the recess 2. As shown,for example, in FIG. 2, the -

25 recesses 2,2 receive two oppos:n.tely oriented axles 20, 28, o
th.ch are forced outwa;:'g_il.y r;e_l_.atlve to the first hinge
portion 1 by a common cdmfaréssible, resilient member 50 in
a passage 6 connecting: the recesses..
As seen in FIG. 9, 1t J.q equally oossﬂole to extend to
30 recess 2 only vartially into theSLde 3 of the first hinge portion 1 and -
supply a compressible, résilieﬁt member 50 at the bottom 4
of each recess 2 for forc1ng a single axle 20 outwardly
relative to the’ flrst hlnge portlon 1. If, as seen in FIG. 2,
a passage 6 is provided b_etweg—_en a recess 2 in a side 3 and a recess 2 in

35 an opposite side 5, the _pés'sage 6 may be configured in any



of the conpressible, resilient nenber, or nenbers. Wen 10 the axle 20
and thé conpressible, resilient menber are pkiaced in the recess 2 of the .
first hinge portion 1, the equilibrium (not conpressed) condition of the
conpressible, resilient nenber 50 causes a.-portion of the el ongated

portion 24 to extend beyond 15 = the Si°de 3 of the first hinge portion 1.

As shown in FIG .2 he second hi Mty 1S oL Ovi ' a_ho 11
ext endi ng par tdieﬁlﬁ?qt rﬁs}? qﬁ%s"*tdelr%%%q éft; g%’é@o%%ﬁifg%%ﬁr%i%ﬁilﬁg %‘ﬁg
bore 11 i s shapeesses e dioke adee abhmpnuthgrring. 24Infathecfixthe20 20 :
and permt axial. t @ém f : ' e bore. The
bot t orh 13 of t%%}?ngriﬁ;idfg@oeove N aml{-)/-tﬁs{sg ?%de%%r:f?%%gf Vi ng t he
V-shaped tip Zuhstantdadde the emtdnmrkengthe@feneReiaxbet B rdEhe2 of the
second R nge RGAIdLHF 0 B ded RS conpwbstiiated D1 1 &t | B8@HErob ot her25
extendi ng portion of the. elon ,ahgireﬁ ‘gortlon 24 _ of %he axl e ég [t. IS
preferred thatthehETRRIEHP LG liﬁﬁ(!'t nts pemhers 39 e 34/ HRTEHRRER FB8 BE
sufficiently surdet it theredesy| rgr predesses 2, 3ootrheécékses and
conpressible, resilie ne, r ' S , [ _
mechani smis RFS539%g er?o{té%‘.e ?—ﬁﬂlélss% ?%ﬁ"gﬁ%&? hg%ﬁgﬁégﬁ?gpﬁggcgf
tgg axl e Zﬁ aIQ@rtﬂ'x?ia wanpxtess Nbleha pees gk vie nlemlt%zovﬁrbwehghSh%d'lgWg@§

adj acent, t he tg.; t y dor 5 n i nge
porti oﬁtolo (né‘{r&sﬁdgév\]h?iznd %%&@%@aﬁsﬁ]{%. % hﬁe B%Iiéhéf i ?l_g?&%i nge
portion 1 rel &laged din Hhe&aarshih@t gore ioirsh hnge pRrEieR 3t hEhet han

the_al i gned pQsthiiioibs Sud Ogfd | onfittesddd) ondition 18 theped tip 27 rises
out of the V-shaped grQove 14, as. will o curoé/}?en a sufficiept torsional
force i s appl iCéH“H‘E?%?’t ¢ (HRS et H’i“ﬁ%éerp i H9%Br2t RR¥§8Bnd hi nge
portion 10 to evercomne fricf ithealelorigstsedgiowteion 24 t€p éxtend abdybhé

0 00ve 1, A lgriRe R Mod PR W And (e 91 00ue L oaet e
Thus, if the - As shown in FIG. 2, the second hinge portion 10
. is provided with a bore 11 extending partially into the
side 12 of the second hinge portion 10.° ?hé bore 11 is
.shaped to receive the elongated portion 24 of the axle 20
20 .-and permit axial and rotational movement of the axle 20 in
""the bore. ' The bottom 13 of ‘the bore 11 is grooved in a V-
‘shape 14 for receiving the V-shaped tip 27 of the axle 20.
The bore 11 extends into the side 12 of the second hinge
portion to a depth less than or equal to the length of the
25 extending portion . of the elongated portion 24 of the |
" axle 20. It is preferred that the depth to the bottom 13 of
the bore 11 be chosen to be sufficiently shorter than the-é&xtending

portion so that the compressible, resilient member 50
is always compressed when the hinge mechanism is
30  assembled. B '

FIGS. 2 and 3 show the V-shaped tip 27 of the
axle 20 aligned with the V-shaped groove 14 (shown by
dashed .lines adjacent the tip 27) at the bottom 13 of the bore 11 in
the second hinge portion 10 (not shown in FIG. 3). Rotation of the

315 first hinge portion 1 relative to the second hinge portion 10 to a
position other than the aligned position is possible only if the V-



conpressi ble, resilient nmenber 50 is conpressed in this aligned position,
.or is at the above-nentioned equilibrium 10 condition, the V-shaped tip
27 will have a greater tendency to resist rising out of the V-shaped groove
14, and the first and second hi nge porﬁlons will tend to be held in the
angular rel ationship correspondlng to Re al i gned position. 15

FIGS. 4 andﬁ show the h o) e r Qv

unal i gned. p[eﬁ:ﬁ/ %rs%ﬁﬁé rES|1%| en% Ve %g #’Qéogfgg?%ngr s%%d%ﬂﬁ'

"V-shaped ti @@hmwnemesufﬁmmlatu‘gm%mn#tﬁcrﬁe sspppddegr S&ve 14,

even when nq, ﬁﬁ{ rﬁﬂ tf&f&ﬁ"ﬁ&négrféftﬁéﬁ 2pati eflet 8ekbnd?Binge hinge &
n the Tr

portions, whe I ct1onal OI’ ces resistj n I'TDVGHE nt ,are

over come by pesmprans s} eV exsere f fFtetiona) fprces be & p 27 -
Wil teend t Q& Qe Card kit efb@caélﬂénmhlj tbecvmpmedtmeomi@ 14 in
the orientation closest to the ?6? g grlentat og iﬁ éﬂh

exanpl e, hofkrthe HFPYYHRFEERETT RBERoRELFTBES gsgn?h e FSFEHISTge
portion 10 rghéﬂduﬂvﬁbéstwﬂéLwtémilremhtmembévcﬁmmseThn$enaﬁttmp a stop 60
consi sting of art oR hq\

appar at us héﬁ? %ﬁ? q%afgf %géné HgﬁbBQ %b is" EQESSS?US g%ﬂ 90 whi ch
are attachedligneshirposbyien h| eyeineshakhs rerOYﬁem&Eﬁ&P&P@s el

cel lulgr telé%ﬁ&ﬁ%ﬁ - I ng7ayiehepaoee nggggﬁbgce 81 and t he
bodngo i ncl udi ng aoéel ep g‘zeg}g%b%ga?gbm W:Qf S C \?er t he .door 80.
The 35 Spndency e E?W’éleﬂ SARY PG ﬁ esg‘ NS difge  of

not i onI 01(‘j L%cﬂqg]iqe 8§1§ét0ﬂh& i&%ﬁdrhlhgéaporelbnst Iw&ltlod:)erm toAlkehough ;
conceal e t I Nnge nec ISm r t 27
the axle ZOny‘g eSangua{l?ﬁe %{gﬁggngﬂgsogéggefkg?‘fﬂ"?eq’%gg:orédpﬁl ngeo

portion 10° aalfgmﬁslpesntidﬁ clockwi se, i'n this view, froma position

wherejn the door 80 is rELgses Qﬁg itgﬁ Qoﬂﬁeggzmghhgﬁaﬁgftibﬁﬁ’Qﬁ?tﬂéooves

are al'so aligned at a p05|f|on
V-shaped " groove . 14 una

1gned.' If the compressible, oo
resilient member 50 is: compressed the V-shaped tip 27
will move toward allgnment w1th the V-shaged groove 14,
even when no external tp;s;onal forces are applied to the
20  hinge portions, when théafﬁictional and other forces
- resisting movement areapve:qoha by compressive and other
forces. In FIG. 4, the VéShapéd tip 27 will tend to move
cdunter-clockwise-to-aligh'with the V—shaped groove 14 in
- the orientation closest to the existing orientation. 1In
25 this example, however,,the-a;ignment.will.not occur "/
because the second hinge,pbrtién 10 is blocked from
further-countereclockwisgamqvement by a stop 60 consisting
of a part of the first hinge portion 1.
FIG. 6 shows an apparatus having an apparatus
30 - door 80 and an apparatu$-b§dy 90 which are attached, in
part, by a-hinge-mechanismq;_The apparatus may be a
cellular telephorne, the'doéf 80 including a telephone
mouthpiece.si and - the body Qoiincluding a telephone
keyboard 91 which is covered by the door 80. The
35 apparatus is provided with two stops 60 permitting a raige



counter-cl OCkWI se fromthe door cl osed p05|t|on thé stops 10 60
prevent rotation of the door 80 to this posi:ti on. Nonetheless, if the
cormpressible, resilient member 50 conpresses the V-shaped tips against the
V-shaped groove, the door 80 tends to reggin in the door closed position
because the V-shaped tips 27 wll still be urged toward 15 al i gni ng

with the V-shageqdditaveod4rd dder ®o ecslfaémgp\ D80t heeVashapedogtaey dody
angularly closest to the orlentatlon of the shapgd tip. Thus, in this

exanpl e, the @8or 80 will ténd toward the door clésed position until it is ..

r ot aq_ed 50[ err] cI OCkWI sﬁﬁmmgh rmomhmledobydtlpeshinge mathenig2f of thkei ch
angl &t he door 03|t|on d1¥%c£95§£ Eﬁgnakgg ?80513h§sgqt

position, and (ﬂsﬂmﬁqeten e doOr Open pPoSi
t he exi & ence tdre IVbcsi'taan (Cpalezee:2:3 264) efidthéeseconathinge pbrilirpndd at

0 LS ! g e Ny, SR SR OBeE o policn

appl I cation. I nge mechani sm een deScri avin

a
bore with a sivhfnein SheaPay R els EPsed PEeEnbhd Pady) 8p0. 7AWhP-IéﬁegEP

in the furthertlw%dimo&feé f&@f@ﬁwtamgﬁ@al&ﬂ shpesitiohl €8+ 7B-7C,
mul tiple 30 roove rovided at e bot. f_the secong

portion so thé?“ﬁﬁﬁ?é QP 19 pteom ék?o 3PT o %?%$ PRPAFIBRsnPE ﬁgoﬁﬁlch
the fing hingd pydvent Iratant v hef dthandodowad dtohtbhsi posatiba. urged
relative to t 0 | Si p
correspondi ng 051%%%1&%% e%p%;%o(gesalg?seéh?gg\;f dfﬁga%i?h% Bgﬁb%[g gsecond
end of the el srpmuasgrs tilvn Yeharedhi kP 2¢a inet nthei Brehgpedvesoove.a

par tF | g%' arl egb&ﬂé Y Ogogt{@ui& ngs P@rﬁ'gﬁ" g@neﬁetﬁsofreisgégl Bbsem;llea shown
SSI

reduce undesi r}'@fa‘fﬁ%}ﬁh%fval??q s"tlll’ﬁ ngé ot %?nﬂilahﬁ PESeQeEBHBrﬁl nge

portionsl0 relatigeing with tHotheshapd@causeve hes fhBngRepotieatatidbn 3% on

each axle 20, t%m8 st

of the V-shaped tip. Thus, in this example, the door 80
will tend toward the door closed position until it is
rotated 50° clockwise from the door closed position, after

20 which angle the door open position is angularly closer
than the door closed position, and the door will tend
toward the door open position. Naturally,-the existence
or location of stops 60 and the orientation of aligned

-shgbed groove angularly closest to the orientation .

positions of tips and grooves will vary from application -

— 25 to application.

The hinge mechanlsm has thus far been described
as having a bore with a single V-shaped groove, such as is
shown in FIG. 7A. However, in the further embodiment of
the present invention shown in FIGS. 7B-7C, multiple

30 grooves are provided at the bottom of the second hinge
portion so that there are multiple,.oétional_angular
relationships at which the first hinge portion 1 can be
held, 'and toward which it can be urged, relative to the
second hinge portion 10. If desired, multiple tips

35 corresponding to the multiple grooves are provided at the



received in recesses 2, 2 in each side 3, 5 of the first 10 hi nge
portion 1, there is necessarily a certain anount of clearance between t'he
peri phery of the flanges 30 and the recess walls 7. The axles 20, 28 are,
it wll be renmenbered, i-dentical, excepg-that, as shown in FIG 1, each
points in a different direction. The second and 15 third hinge

portions 10 é?nar endPB£CeRk @llongHtdD 'poFEUSS Bor OfesAing heith Take
peri phery 3 fl ange portions 21, 21 of the axles 20, 28 is fornmed to
have two S|381§é§é§ 9F00Y§S:and is fitted between two walls 7, 7' of the

recesses 20 . 2, 2 @h ah afrlmsiulfummtpmdimmlt oﬂ\sthanhbagseen in FIG és'
8A, the V-shap d t.i 7 f n angke e%to
a center |i ﬁ‘&':g?nﬂ'l E‘eé’% Pf&et I?g %‘gt giél{;\gésn%&} é)ﬁ<5§"(.;lt}£|f2 ?f eil?ljxl 55 ‘The -
V-shaped greoued Ba, it hast eagedmmndrikp the r@#h@&p‘éﬁt‘f’% 8Ce0, 40 are
aligned w tfy %,%sn.redon‘%ggﬁ’gw tndhef e ﬁiﬂée Zﬁorgfoﬁf 1t 88qt ¥Reaxl es 20,

28 are seat e@oin th oves 14, 14 of theé second and third hi ng
portions 10se4®nd hdnged@oxd-ism t3fe If?]aﬂ‘%b"?lt%fo’f‘ﬂeaPPFgFraxl Bespure

cl Ioiser to t e‘r’]\@lllan e otz‘%?dr%:?ls 21 ham 8?chhaxléezeyd282ﬂustsbéo t he
wa 7, the si 90te ange, 21 of the.segon er to
the wal | 7' r@petxp(@q, éﬂb§se°?5tsfﬁfn Jt'h sHee3gh ?%d%ogt hg 8 I?h fi%«néangl e
measyped beh\&em tgrartsicte s 2% ek 205 ahe¢desatihyes. gertain2amofnthefs | rst
and second a es 20 8 f t I
measured be &?We i’e é%{arﬁ&‘g ;S)é:?lplﬁry ?fgﬁﬁé iahé@%lggf aglat Erelre t he
first axl e ecmss hallsedhd She. 26les o2e, TR8 arest 15 Hgélpbﬁt ion 1is,
consequent | y, de%ﬁ:fe nei&&ﬁc?é’l”%é%ttﬁﬁa{' aageghaém 2:'1: vece aligned

with one anoth I n the recesses. 2 aglee S
shown, in Fle@CIB,QOJQ’S"—Sa%I diffpeent o rREtien: er'lrpﬁesgg‘m 88ngle e
may, 18f COURESird h Biye %ﬁﬁﬁh@r@ﬁ 40Capd, r Bgutbatbase, bmémrachi eved,
however, by ,orienting the an&: &S, of t he V-shaped tips 27, - -

images of one an .

_ ~The periphery 30 of the flange portions 21, 21

of the axles. 20 28 -is formed to have- two 51de edges 29,

29’ and is fitted between two walls 7, 7° of the recesses

20 2, 2 of the first hinge pgrt;pn. As can be seen in FIG.
8A, the. V-shaped tips 27, 27 of the axles are formed to be
at .an angle © to a center line 33 bisecting the side edges

29,29' of the flange 21. The V-shaped grooves 14, 14 in the
second and. third hinge portions 10, 40 are aligned with -
25 one another. , _ _ o/

When. the tips 27, 27 of the two axles 20, 28 are
seated in the two grooves 14, 14 of the second and third
- hinge portions 10,. 40, the side 29 of the flange 21 of the
.first axle 20 is closer to the wall 7 of the recess 2 than
30. - the side 29’ is to the Qall 7¢, and the side 29 of the
flange 21 of the second axle is closer to the wall 7’ of
the recess 2 than the side 29/ is to the wall 7. An angle
measured betWeen the sides 29 and 22 of the flanges 21 and
21 of the first and second axles 20, 28 is, therefore,
35 greater than an angle measured between the sides 29, 29/



27, relatlve to the centerline 33 33 of the flanges 21, 10 21, such
that t he angl e neasured between the sides 29:and 29 of the fl anges 21 and
21-when the tips 27, 27 are seated in correspondi ng grooves 14, 14 is
approximately 6 greater -than the angl e neasured between the sides 29, 29
of the flange 21 of either the first ax@320 or the second 15 axl e 28.

The enbodlnents r dto oV sho S ar descrlbed
~as having a. f it réé??ﬁﬁt?g ﬁ g?%ﬁ ﬁﬂ?rgfrﬁﬁﬁaé ?lg ¢ £89938 ng
amrror i magel@a:caﬁj alenehi rohai ﬁges'pohn.ngaspdmt 130, 1and;,as havi ng 20
identical axleg, r 0 wgnt i on
showt i n FI G 9 T he ﬁt?% ﬁg%ﬁ%nygﬁ?% £ b?g&sgﬂﬁln SESQSt%%%%%ehaéad a
non-ci rcul ar ﬁﬁbé@%rﬁrﬁlﬁgwe@ﬁ%lﬁhd@n% aﬂﬁﬁhérlsnnﬁhﬁhrﬁ@eﬁﬁﬁgeZpoﬁtlon 40,

there ig only the one axtie 28ng ﬁgdethg Ehboh, hhﬂgglgorbhpnag laSsdra11 held
in a position.relative to the Secon poriion 10 é ei ther a passive
C

force, such a?ﬂﬁ%ﬁHQEPmcﬁ %yc%ph%Ehéﬂ?cg? st Fhet arglesBchays e SOMEIEE 70.
The prong 70 itse cmneddeiicéd iﬁ@léecoedoblﬁgeumeéthaﬁelbe&heaehh@ﬂbﬂﬁnt of

| ndependent |y ST e Y o ahErEERT HBE A AEREC Pl RBe NosherBR T1RE BVong
70 may be plmﬁﬂitnﬁlannV¢rtQ thegeepberldnel3pby a3hpﬁg§hplﬁ1@ngbsshawh) on
the sa axi s As, télﬁcti?‘xéﬁagothé Na ié%@?éufﬁﬁ Pgﬁﬁ@&n }' ‘érglhﬁfspr%gpraﬁﬁg

70, an a force 'su t he I nge .

netism ravit
portion 1 in &P atﬁjt’%h%gf%m%q; o?l%h?’bgv\?i-hw%/‘ﬁé §beofdrRi Ade Bdr @Xen.

I ngtead of beiduh gD VinlesortéSpbhe@ing ?oodé§CMbed4a)ike§p§Q'ox3§|a%@(iy 6°
conpressible, resilient

o obt God v ¢ h SRS AT, SREHR FEATUEER HELSTonoRBRn SIS 85018 The
U- shaped bar sff ithge Jllarsgé o2 hedf t @ithel utkecfdngtt asglporDi oms th2, sd2ond
ext endi subgifygi |y perpendicularly to the legs of the "U', the

eIongaeéd portions 32, 32 having V-tips 27,
The embodiments referred to above and shown in

'the drawings are described as having a first hinge portion
1 having'mirfor image sides 3, 5, as hav1ng a mirror image
second and third hlnge portions 10, 40,'and as having

20 identical axles 20, 28. However, in a further embodiment
"of the invention shown in FIG. 9, the hinge mechanism has
a first hihge portién 1 having a non-circular recess in
only one side 3, there is no third hinge portion 40, there
is only the one axle 20, and the first hinge portion 1 is

25 held in a position relative to the second hinge portion 10
by either a passive force, such as gravity, or by a
mechanical structure, such as the prong 70. The prong 70
is connected to the second hinge portion in one embodiment
of the invention, and is separate from the second hinge

30 . portion and independently supported in another embodiment
of the invention. The prong 70 may be pinned to the first
hingé portion 1 by a hinge pin (not shown) on the same
axis as the axle 20. 1In a further embodiment, there is no
prong 70, and a force such as magnetism or gravity helds



10 and the el ongated portions otherwi se conpletely corresponding in ’
function to the el ongated portions 24 of the axles 20, 28. The first htnge
portion 1 receives or is built around the conpressible U shaped bar spring .
31 such .that the el ongated portions 321432 extend outwardly 15 from
opposing sides 3, 5 of the first hinge portion 1. It is possible to
construct a thehapedtbningpr pagtdbnt he innuen bt thingmrte I tiges i e oei €1
wire. Al of_the foreqo odlnents of the present invention have
assuned t hat “$ReSeFH a#éggﬁop E5AS™24, 32 20 proj.ect outwardly from
the first hi.nge portlomnsteadooﬁobesnglprnvuﬁedswaamdﬂmeu;quﬂf|on 10. _ALt

wi |l be apprg %é?%fﬂeBVaQ Sss58éscrléﬂg E n@iress1®Y Ve%eéff¥ ﬁé“hepbers

enbodi nent s 2] |nven I on |n can’ be "easi .
such that the0 s@%nﬂléﬁﬂsmgﬁhﬁﬁésél @ﬁgabéd PZ'S’VldEdPG’rJ{'qborﬁs SdrftﬂJéttPJr%r dly

i nto bores Irf\-éwa;?@aebaffegﬁﬂﬁnal aqe Bﬁbbhoﬁnf Fe@,. a 19U r awedicngHdgeat hi nge
portion. It is ourse, ,posSib enbody the invention in specific

forns other: ]?%ns?ﬁb%‘é Adsdi 586’“3905@ WH&G@ §epRIENRS BFRYMS sHrit of
tlhle present 3P ejxt?]ndyﬁdjt smastaﬂiheamgpoégm‘pahaldﬁaamm&oaw lege dfﬁr ely

| ustratlve an 340U sidered re The
scope of the Five tfo#gﬁ ?9g n PRE éBBgngé Pa nﬁithéﬁﬁ%ﬁ%?ﬁhe

pr eced) ng desmdltheoaloagdtedlpoatuanSODShamvlsqucmﬂpiﬂteh%nch fall within
the 35 r@&%@e%’éoﬁ&fﬂg' FhMEuAEE LA EBIEHe! Q1BREAIUAERALIAILIAY o 15

CLAI MS 1. nism-conp r|5|ng first “hinge“portion having a
non- ci rcul artheceskeextendtfy t&hg pres té#ﬁgﬁe@0F§é@§s1déﬁﬁ@%%ﬁﬁu?§1flrs‘)

5 axis substaathadly @e6fAadtBE! abmpeedssibie Qf-shﬁgaefdl bslr Rpidapation;
second hi nge rtion having.a bore_extendin rt| t hrou e ..second
hi nge portlﬁék habit §}°99ﬁ%§8e98FgF g B% ﬁ%ﬁ %ﬁﬁf@%second
axl s 15 from opposing sides 3, 5 of the first hlnge portion 1. It
is possible to:construct a U-shaped bar springﬁof the
invention from a single piece of wire
All of the foreg01ng embodlmehts of the present
lnventlon have assumed that the elongated portlons 24, 32
20 pro;ect outwardly from the flrst hinge portlon 1 into
-~ 'bores 11-in the second hinge portlon 10. It w1ll be
_apprec1ated by one skilled in the art, however, that the
embodiments of the lnventlon described herein can all be
easily adapted such that,' the second ends of the'elongated -
25 | portions project,inwardly ihto bores in an inner.seoond hinge portion o/
from a surrounding first hinge portion.
It is, of course, p0551b1e to embody the
invention in spec1f1c forms other than those described
above without departing from the spirit of the present
30 invention. The embodiments described above are mefely
illustrative and should not be considered“restfictive in
any way. The scope of the ‘invention is given in the
appended claims, rather than the precedlng description,
and all varlatlons and equivalents which fall within the
35 range of the claims are intended ito be embraced therein.



10 substantially perpendicular to a side of the second hinge portion, the

bottom of the bore having one or nore substantially *shaped grooves

therein; an axle for pivotally connecting the first .'aBd second hi nge

g
portions conprising a flange portion 15 ving a fir m m"ﬂmﬂﬂmaml de
separated by a predeterm ned height in the’direction ; , the
fl ange porti ow di sposed in, axially novable in, and non- Mot &t abl e

relative tot circul ar:irecess, and an el ongated portion having a 20
pr edet ermi ned | engtlh and? chinge tmerhami srecoompeisiing:he second end of the

el ongat ed portion [ ' Lo L + [TOV, A1 e
rel atTve to the bolr%:,f%]%é Z@r%%t%%%%%%én‘yjbr j%c ?q‘ngir%%q%%% end
thereof, fromedtending e e predeferningd yrpesventie alpng ehdairst
portion beigng ldRd i tdh &1 S1D  Gepend Yontas haped dide s ik segand end

thereof, the substantially V-shaped tip being adapted to engage with the
one or nore sOPAIHBAT¥LPRE shaped grooves; and means for urging the

substanti al | y V- shapasedomnd diidde t per€l o dedwerthgranimireagai tigiditde - bot t om of
t he bore and towar enen | he one or nore substantially V- shaped
r coves. wher SR EARETY T EEFEHn S SRl Tiilad HE SR A RO PY or m o
common axi s, tdte & ipredeternined dodre gie3th pand iaiend & wpdand axis

subst anti gl yﬂmg t'glrr?%y,' ; CEIS gt e sides

t her eof 6airtlid the éélgt?ieédggrén e é)le%‘keisgs&gdg%t% |sea1|?5_%r teﬂgg%aégoér&e]at as the
pr edet er mi ned Hagshtpertior, {theRopen | of theiPare hvena ang @ | engt h of
t heel ongat ed md | ibsedtc i AELPredehSda HbPEL WRHdir;s | ess than the

predetermned 5 length of {he e]on ed portion, 2. .hi nge chani sm as
claimed in claim?1,8 r%x}ﬁn%%rr%%ﬁ%ﬂ?%f‘?ﬁqth%%ﬁségt%?d hi nge

portion that isecomd rhixige npoetidng heompeisihdiangll gyye ipoxtiamd a second

axl e for H.iSVOth%vl:%f Oa?nfféé@gaﬁélea second side separated by a

predetermined height in the direction of the first
axis, the flange portion being disposed in, axially
movable in,'and-non—rotatable'relative %otthe non-
circular recess, and an elongated portion hawving a
20 predetermined length and a first and a second end, the
‘second end of the elongated portion being disposéd'in,
axially movable in, and rotatable relative to the bore,
the elongated poftion projecting, at the'first end
Y thereof, from the first side of the flange portion, the
25 elongated portion being formed with a substantially V-
shaped tip at the second end thereof, the substantially
V-shaped tip being adapted to engage with the one or
more substantially V-shaped grooves; and
means for urging the substantially V-shaped tip of
30 the elongated member against the bottom of the bore and
toward engagement with the one or more substantially V-
shaped grooves,
wherein the first axis is aligned with the second
axis to form a common axis, the first and second hinge
35 portions being in a substantially abutting relationship
along at least portions of the sides thereof, and the



10 first and third hinge portions that is idenat+eat—tothe TSt axle f he

first hinge portion having a first hinge porti hat s &
mrror image of the side of the first hinge poeﬂ“mgm !ﬂ'(“m i nge
portion being fitted between the second dth nge portions,

t he urgi ng nmeans urging a substantlally shaped tip of an eI ongat ed nenber

of the second_a oLt oo he thir Lng ortion
and toward eﬁﬁ&é&%&ﬁ%q\ﬂet% s, esosr re sub%t ?gftl gsvgre apea SP oves at
t he bott om opredetesmd ned heé.ghl‘n iof z@mlfﬁg@gpoppmﬁoanluSAthenge -
mechani sm as 95%5@@%¥£%é3*Téﬁg%h‘U@e&ﬁbﬂeh@%ﬁé%gﬁnﬁoé%ﬁohheahﬁ'%ﬁeh'”ge ~

pOI’tIOI’]S are attach to each ot her I nge mechani smas clainmed i

claim2, 25 Preéedermimed,bers depthy 11%8-@§§ itﬁaf‘h§h§| pregeterdirefst hinge .

portion agd tBagh®No¥ he FlomAed |p|a,rtd16nopp03| te side of the first hinge
portion are conne% ted to,.gne another A, hi nge ggchani sm

as clainmed in clam 4, B&IngR r"ﬁcﬁ‘aﬂ‘? |’a§| ﬁaaﬁaﬁﬁslf‘nﬁlﬁags a

conpr essi bl ehilhgel meshianimnh durtiierl easprd spagt sothdidt héngenpr essi bl e,
resilient ne ej | SROSEe 35 h ressible, resilient
menber abuttF> %{? si%glcag:n %s?ddg"ir;}otg]hgn%%an%geg#et %ggﬁg@ssiagfee in the 35
non-ci rcul ar ploed:ég;n i ancha siehongh @xliee fQGc@li&0§aéléYobonnecmth.agg§hef t he
second axhe E&r%@ea%aﬂﬂﬂgfaﬂﬁahge poRtadRs Rnbke18PRAShtEcALIRo Ehe A

hi nge nmechani sm as cl ai nme n claim1, wherein the urging nmeans includes a

conpr essi bl e Firsdi ppdidy e Sirgts pdoge Pﬁrﬂ:ljré’nnBﬁVéf‘gcél dirpEcess of 5

the first hi paegeo oam;pgiwitﬁew@lwrtm& tlaeasm@aersma ef okhe flangeu
of the axle. FK‘ﬁ" . t};anl sm.as clained in g hﬁe hi nge -
nmechani sm f urtffer TSR AER9en §ET SRR off Fhﬁi‘rﬁ§ 1R8Br or i mage

of the first portden being fitted between the second and the third
15 hinge portions; the urging means urging a substantially
V-shaped tip of an elongated member of the second axle PR
against a bottom of a bore in the third hinge portion
and toward eng?gement with one or more éuq§tantially v-
shaped grooves at the bottom of thé bore in the third
20 hinge portion.-

3. A hinge mechanism as claimed in claim 2,
wherein the second and the third hinge portions are
attached to each other.

4. A hinge mechanism as claimed in claim 2, :

25 wherein the non-circular recess in the side of the o
first hinge portion and the non-circular recess in the
opposite side of the first hinge portion are connected
to one another by a passage.

5. A hinge mechanism as claimed in claim 4,

30 whefein the urging means includes a compressible,
resilient member, at least a portion of the
compressible, resilient member being disposed in the
passage, the cbmpressible, resilient member abutting
the second side of the flange of the first axle in the

35 non-circular recess in the side and the second side of
the flange of the second axle in the non-circular



10 portion, and a second axle for pivotally connecting the first and third
hi nge portions that is identical to the first axle the second hi nge
portion having an opposite side that is a mrror m,’lulﬂmm "HEMI ‘the
second hinge portion, and the second hi n'fg1 portlon i

the first and the third hi nge portions, ? € urging means urging a _
substantial |y V-shaped t| | o ed nenber of the second axI e

agai nst a bot &1 &sz%rbotf oerf%%elq—'secggﬁ "hi nge portion and toward <
engagenent with oné.or rPo riel ngieh stemitaindisimy ag- Ql&pé@iiZGngr—‘é@\?-@s lat the bottom
of the bore in, ctq.[%d h sm as cl ai ned
in chMEim7, V\/nerel n th |rsqig.%ng%aﬁgogﬁégdﬁsﬁgeb%g‘?tr:agﬁggg?e attached to
each other. 2Fesilient membey fHenasedadns hhes NOPaCHEFULRT0FECEFSIPEi ns 2
to 8, whergj nme filagaed Ipa"zeuqfn 'falﬂﬁ bttt idgd agad o a—xﬂeeSeeﬂmld have
two side edges,, a centerli a55| bet ween the two side edges of each

fl ange, and tr?el sorfa rEp%"P P\é\'ﬁ €4and second axles are 30 f or med
at predeterm ned arvgJ es xe-hmge/mdchdrﬁsmarst erllaimed it clAilm Age tinechani sm

as claimed in.claim$9 wherel 0 are formed at
a 3[err] angl &y atnl“%/eh?m‘?r?'ne ce erI r&?@%qfé"%s tth}%% %}r%%nge mechani sm
as clai med i n iy, thiveris e e nagiimgaeeafs theclfidsd himg€onpr essi bl e,
resilient 4 {Tﬁf‘déume a tdh ey easaleblf%r AYJUANY, ERRMRICEIRY Rhe

di sposed |n non-circul ar_recess of the first hinge portiaqn and _abutting

agai nst the seiorRt AR Hﬁlffhé“fq%gprd?’-‘%% Matsdsyddentdteinde & he 5
cogpressible, fgusitiphie nﬁﬂmr&é&dﬁmﬁg@ow&ﬂ@ davdhgC iaC Wppogiaress of

the third hinge, ortlon and abuttin ns ) d of a flange of
t he second axl%‘-dD 8 JEthat i § R mgé'm%fs cflta%rﬁe é’%ipreecs@&;oﬁ‘éia

hinge portion, and the second hinge portlon is fitted

15 between the first and the third hinge portions, the
urging means urging a substantially V-shaped tip of an T
elongated member of the second axle against a bottom of
a bore in the second hinge poption and %o%ard _
engagement with one or more substantially V-shaped
20 grooves at the bottom of the bore in the second hinge .
portion. , _ o
8. A hinge mechanism as claimed in claim 7,
wherein the first and the third hinge portions are
, attached to each other.
~ 25 9. A hinge mechanism as claimed in one of claims
2 to 8, wherein the flange portions of the first and
second axles each have two side edges, a centerline
passing between the two side edges of each flange, and
the V-shaped tips of the first and second axles are
30 formed at predetermined angles relative to_the
centerline.
10. A hinge mechanism as claimed in claim 9,
wherein the V-shaped tips of the axles are formed at a
3° angle relative to the centerline.
35 11. A hinge mechanism as claimed in claim 7,

wherein the urging means includes two compressible,



10 claim further conprising neans for preventmf—t‘h? fi'rst

hi nge portion relative to the second hi nge portuﬂmﬁm et erm ned
arc. 13. A hinge nechanismas clained in claim Hm Hﬂfﬁg ans for .
preventing pivoting prevents 15 pivoting of the TirSt thi Mgespoftion
relative to the second hinge portion Beytnd a 180 arc 14. A hinge

mechani sm as cl.,qi,ned in n recedin | ai V\/nere.l e suhstantial ly
V-shaped ti ﬁeirﬁitﬁ{g: n&Ht ch%rtg’ L??é‘l%ﬁﬁ é'ﬁ Fooves are
20 aligned wembeirse He:lrrsg dispmsabrin mhambrt-hﬁmﬂcanj ﬂacm;ns pmftion are at
predeterm n ]nﬁ psg m as -~
clainmed in g:g‘e or}?'l%stal r?dlé ztl‘%"&p\/\%eﬁlcg tirg r{E quh a‘jﬁfgd ti p
and the 25 ®idepfof stle)rfelangmfé theyhimat éﬁlyﬁ,vm g:r% are

al i gned %heg: efééﬂché“ %sppiéﬂ@nnémué% Gﬁﬁ'&iéﬁdﬁlﬂi pa{tdon are at a
single, predetérm ned angle rel atlveto one. anot A hi nge

mechani sm &9AnGixGtanyrecess of rthe; %Pﬂgé‘jﬁ}ﬂ% RFHAN /P4 wo sides, the -

first hinge ayerttion Rydirsy 4 asason® iRIYlicH 4 Flangd et itHe per pendi cul ar
to the two S|des qﬁsjlcond hi nge portion having two mirror-inage prongs
t

bet ween whi &% &i des of the first hinge 35 portion are fitted, each
prong having a bdz ex dniigey mecharalsny aSWGilqjlme;d]etrpramg preceding om at a

substacntl:oal I%}M&erﬁemf Ctﬁoélf&ﬁﬁ AN ﬂﬁjerl or g&’?e 1%R’%he p or?g]i, C?ﬁie%ottom of

each bore h&f fthefixat doinge nextinn Felativeh fiseFhg geeend fenge; and 5
an axl e pi Vejaitihf BeRsiid o f@iéﬁéﬁﬂir@'&l axqcond hinge portions conpri si ng

a substantially U-shaped bar i.n Vi n | o ted part| ons ext endi ng
per pendi cul arly d@wartl BRG6 t'ﬁ%ph%bks%faﬁgté %%n clain 12,

wherein the means for preventing pivotlng prevents

15 pivoting of the first hinge portion relative to the
second hinge portion beyond a 180° arc.

."'

14. A hinge mechanism as claimed in any preceding
claim, wherein the substéntially V-shaped tip and one
of the one or more substantially V-shaped grooves are
20 aligned when the first hinge portion and the second
hinge portion are at predetermined angles relative to
one another. _ .
15. A hinge mechanism as claimed in one of claims
1 to 13, wherein the substantially V-shaped tip and. the _
25 one of the one or more substantially V-shaped grooves ~/
are aligned when the first hinge portion and the second |
hinge portion are at a single, predetermined angle
relative to one another. -
16. A hinge mechanism, comprising:
30 a first hinge portion having two sides, the flrst
hinge portion having a recess extending in a direction
perpendicular to the two sides;
'a second hinge portion having two mirror-image
prongs between which the two sides of the first hinge
35 portion are fitted, each prong having a bore extending
partially through the prong to a bottom at a



el ongateed portions having substantially V-shaped tips

ends thereof, each tip being adapt-ed to engage with the -

subbstantially V-shaped grooves at the bottom of a corresgmﬂ ﬁﬂml@' UMe
bores, wherein the el ongated portions ar received in th _
that the elongated portions extend outwardly fromthe two sides of the
first hinge po an reve atjve rotatipn between the:

el ongat ed poﬁ’ied#'s éafﬁ'gﬁﬁ‘fi k?%?é s ep*fr}ﬁe ‘# ¥ At Hdre depth being |ess
than the Iengdbsﬂaﬁﬁtaﬂprmmﬁmmat|tmsanaitdtéﬁhbozt}siﬂipedf benespri ng

urges the sug’%oa}‘% boét e&lf té&c&f?épgt’ﬁé‘?ﬂ?t&ge p&ttdl&ng agai nst the

bott Ofh of th tomar engagenen one or nore substantially
V- shaped gr omtﬂn@e@hlmrwmed rereeesmdtherefnp@and on. 25 : 17. A

hinge mechani sm cHMLIRL NGk v@téiiftc&mw@tﬁgqttm fﬂ?éé’déﬂ@ @eé@ﬁ&ss

formed therein;, a second hlnge portion incl ng a bore forned_therein, a
bott om end ofhinge RARLINRS RPRREL HINGnR Sultstastahly d/1shaped

grooves; an agEdip \M\gmgféxéﬁga’wb cﬁeﬁﬁﬁbeéhdteﬁdlﬂajl rst end being

di sposed in and_ axi vable re v t rec ns,on the first
end of the aﬁ%"?‘-’rf‘@o%%]e? %‘?PW?‘Hft’%ﬁ @'é e"é}'é"?‘ut‘?I ngt?®l ative 35
rotati on betwendgdieed xppertdohs hmvﬁtgsmbstmmmld wrehdmedigttipsposed i n,

a0, 0 il BB snad {pendt., o ToHANF LYoot 0, Lhe

for urging tengagstwith aﬂw one eHdEPre ps%tmtialﬂar potshrpedd of the

boke and i Nt QANEANS TBO Ltk Wd PSR O a IS UGpSHa IRy Sordilist apnd al |y
V- shaped gro%xss. 18. A portabl e apparatus haV|ng a hinge
res,

wherein the elongated portions are received in the
15 recess such that the elongated portions extend
outwardly from the two sides of the first hinge
portion, means preventing relative rotation between the
elongated portions and the recess, the é}egetermined
bore depth being less than the length of the elongated
20 portions, and the U-shaped bar spring urges the
Substantia11§ V-shaped tip of the elongated portions -
against the bottom of the bore and toward engagement
with the one or more substantially V-shaped grooves of
W, each prong of the second hinge portion. .
25 ' 17. A hinge mechanism, comprising:
a first hinge portion including a recess formed
therein;
a second hinge portion including a bore formed
theréin, a bottom end of the bore having one or more
30 substantially V-shaped grooves;
~ an axle having a first and a second end, the first
end being disposed in and axially movable relative to
the recess, means on the first end of the axle in
éoopefation with the recess for preventing relative
35 rotation between the axle and the recess, the second
end being disposed in, ‘and axially and rotationally

"



mechani sm conprising: an apparatus door haV|ng_a_i+ﬁs%—h+ﬂge—ﬁewt|on 10
havi ng a non-circul ar recess extending to a predeterm ned
ujﬁﬁi flrst hlnge
o

along a first axis substantially perpendicul ar Jm‘! “i”!““
portion; an apparatus body having a secgpd hin | uding a
bor e extendi ng partially t hrough the setdnd hlnge portlon to a bottomat a

predetern1ned o] on nd | t
perpendlcula’rPY%6 gigggeghegseggﬁdgﬁgﬁgetgé %eéggﬁ %@hbg ¥'F?lof the bore
havi ng one oformed U&bbtansubstynvishépeﬁ ghapedstp; therein; an axle

pivotally Connectmasnghe 3 h%blagdtﬁecgaﬂseameamw vagsagaaprcay nga .

fl ange portion haV|ng |rs a second side separated by a
pr edet er i nedg@inshntBe PRETPPaRRE P&r tRBNPRERNETHI iPpEScgERgCRRPAl |y 25

novabl e i%), @{hNeRel 8EathaBl Bnecbat m¥tet SubBeanelally’ YUsRRpeAcCESS, and an
el ongated portion having a predeterm ned |l ength and a first and a second

end, the sec®hd®Bfd-of the el ongated ‘portion being disposed in, axially
movabl e in, and rb8at abl por¢hbievepperahesbbawingla hhagelongated portion

proj ecti ng, A ﬁQﬁi%ﬁrSEoﬁ?QigﬁgéeOf fromthe first side of the flange

portion, the e onga el portion formed with a substantially V- shaped
tip at the seconda®na@ppaEp&Ys, doar Bawingnai fRFgtvhinggeporitpopei ng adapt ed

to engaQ@oWﬁQviag anﬁoﬁtc§§cm5§ §u8§§§nékelahai ?sl@apad grooves; and neans
for urging the substanti al V-sha 1111 1 111 11 11111

11111 1111 tRﬁe@PBﬁEBFQGdnﬁﬁE§§saﬁgPﬁg Eﬂﬁgbﬁtfbﬁﬁafaﬁﬁé bore and toward

engagenent wshbst8AtLaR19r pekpendivhibantoabl gi¥e blaphd gieeves, wherein\\)
the first axa§ i s subitantlally aligned 5 with the second axis to forma '
common axi s, "TR8SfPPEFI8RE second hinge portions being in a substantially

an apparatus body having a second hinge portion

15 including a bore ektending partially through the second
hinge portion to a bottom at a predetermined boreldepth 'f.;'
and along a Second axis substantially perpendicular to
a side of the second hinge portion, thequytom of the
bore having one or more substantially V-shaped grooves

20 therein;

-an axle. pivotally connecting the flrst and second
| hinge portions comprising a flange portion ‘having a
first and a'second_side_separated by a predetermined
distance, the flange portion being disposed in, axially

25 movable in, and.non-rotatable relative to the non~ o/
circular recess, and an elongated portion having a
predetermined iength and a first and a second end, the
second_end of the elongated portion being disposed in,
axially movable in, and rotatable relative to the bore,

30 the elongated portion projecting, at the first end
thereof, from the first side of the flange portion, the
elongated portion being formed with a substantially V-

" shaped. tip at the second end thereof, the substantially
V-shaped tip being adapted to engage with the one or
35 more substantially V-shaped grooves; and
means for urging the substantially V-shaped tip of

-



_— «
s k]

abutting relationship along at |east portions of th t he
predetern1ned recess depth is at |least as great as th E}E n1ned helght

of the 10 flange portion plus the predet er m ned Iengt
portion, and the predeterm ned bore depth,is |ess tha
| engt h of the el ongated portlon 19. Ap ﬁable apparatus as clalned |n

and e hppar SPesSHBAACRE) NRIDS ARORING oy RIREl ind MR bR dGoor

covering the tehapﬁoengbgplm*bdwddﬂnﬁﬂeecmerm fe snbstantigd IyoM-i ons -

are {n:a clos [ 0 20. A hinge nechani sm substantially as
herei I descri 88%? hkggpeéénce to, and as shown in, the acconpanyi ng
dr awi ngs. wherein the first axis is substantlally aligned

5 with the second axis to form a common axis, the first
and second hinge portions being in a substantially
abutting relationship along at least portions of the
sides thereof, and the predetermined recess depth is at
least as great as the predetermined height of the

10 flange portion plus the predetermined length of the
elongated portion, and the predetermined bore depth is
less than the predetermined length of the elongated
portion.

19. A portable apparatus as claimed in claim 18,

15 wherein the apparatus door includes a telephone

- tw.

mouthpiece, and the apparatus body includes a telephone

]
L)

keyboard, the apparatus door covering the telephone
keyboard when the first and second hlnge portlons are
in a closed position.
20 20. A hinge mechanism, substantially as herein
| descrlbed 'with reference to and as shown in, - the
accompanying drawings.



