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a joint axis ofdlveiing ol tivrid i eerpoming pavadbadbeehtardeidsiedion,
there is generally provided at least one additional
intermediate element, spring element, taut band or

15 corresponding elements. These are arranged laterally of
the main hinge, or in the case of a plurality of main
hinges between them, and are connected to the two hinge
parts. The intermediate elements or taut bands are in
this case arranged such that the main hinge lies outside

20 the plane(s) defined by the connecting locations of the
intermediate elements with the closure parts. This offset
of the main hinge with respect to the coupling locations
of the intermediate elements (joint axis offset) leads
during the opening and closing of the hinge to tensile

25 and compressive forces, which are transferred and
absorbed by the intermediate elements and the main hinge
and bring about the snapping effect.

Such a functional principle based on a joint axis
offset, in which the hinge parts pivot about a defined

30 main axis, arranged rigidly with respect to the hinge
parts, and supplementary functional elements experience
a geometrical deflection with respect to their coupling
locations on the hinge parts are known, for example, from
patent specifications DE 1813187, EP 0056469, CH 488085,

35 EP 0447357, or patent applications EP 524275 and DE P
43 35 107.7 of 14.10.1993.

Apart from the generally known problem of high or
disproportionate material stresses (risk of material
tears or ruptures in the hinge region), a further disad-
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gﬂe kinematics of such
designs is also influenced greatly by the actual con---
figuration of the hinge parts, the material used and, in

15 the case of plastic injection-molded parts, by the actual
production process, the mold and by the production
tolerances. It is not uncommon for such constraints to
bring about designs which are not appropriate for the
material, are suséeptible to damage in production and

20 with respect to the service life in normal use.

A design without a main hinge is known from US
patent 3,135,456. Two parts of a container to be pivoted
with respect to each other are connected to each other
there by an elastomeric lug attached on the outside. This

25 design does not solve the problem of high material
elongations, but seemingly circumvents it by elastomeric,
highly extensible material being used. The hinge 1is
subjected to high material loads and furthermore has an
extremely unstable, unpredictable large-area inversion

30 behavior.

. European patent specification EP 0 331 940
discloses a bistable hinge device which takes account of
the above disadvantages in significant regions. This

" hinge device avoids a main hinge directly connecting the

35 two hinge parts. The hinge parts are connected to each
other by two identical, symmetrical connecting arms, each
of these connecting arms including two cantilever arms,
which connect said connecting arms to the hinge parts.
The cantilevez_' arms are for their part connected to each
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ting arms are inevitably given, however, by chance a
trapezoidal shape. This hinge according to the prior art-
has neither rigid intermediate parts which have a tra-
15 pezoid form nor coupling elements which are formed onto
the hinge parts. The known hinge therefore also does not
exhibit a good snapping effect. That is to say the opened
position and closed position are not stable positions of
the hinge parts into which the latter automatically
20 return from the pivoting positions lying in between.

WO-A-92 13 775 describes a hinge arrangement in
which the connecting arms are produced from spring-like
elements. These exhibit neither trapezoidal intermediate
parts nor coupling elements formed onto the hinge parts.

25 This hinge according to the prior art is also not
bistable in the abovementioned sense.

A similar hinge arrangement is described in WO-A-
84 04 906. In that case, the strip-like connecting arms
are flexible over their entire longitudinal dimension and

30 do not include any substantially rigid trapezoidal
connecting elements. In addition, these connecting arms
are not located within the outer contour of the hinge
parts, thus are esthetically unsatisfactory. That this
hinge does not exhibit a good snapping effect is evident

35 from what has been said above.

It is an object of the present invention to
provide a hinge arrangement, in particular for one-piece
plastic closures, which while retaining the benefits of
the abovementioned invention'(EP 0 331 940) with regard
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good bistable behavior, the aimed-for opening angles of -
toward 180° cannot be accomplished in a stress-free

15 manner, and moreover a pronounced elongation of the
connecting arms can be observed at the dead center, at
the transition from one defined position to the other.
Depending on the material, the closing angle is greater
than 0° and the opening angle is rather less than 180°

20 (about 160°). This means in long-term behavior that the
material is constantly under stress outside the two
defined positions with stress at a minimum, and on
manipulation is subjected to pronounced elongations,
which in the case of plastics can in the end lead to

25 tears forming and, as a result, reduces the service life
of such a closure.

If the process is closely observed, it is seen
that the transition into the two stable positions is
accompanied by an inversion process in the material,

30 albeit slight. Such inversion processes are material
deformations which proceed simultaneously in all three
spatial directions (like a snap-action toy frog), which
temporarily leads to an unstable position and thus
clearly separates. the two stable positions on both sides

35 of the inversion. In addition to this there are the -
design measures in the form of preformed buckling loca-
tions, which contribute to controlling the movement
process. It is evident that, in spite of an exact injec-
tion-molding technique by which the "control members" are
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permitﬁed. Instead of incorporating and utilizing such a
cooperative aspect, one forces the entire planned move- -
ment process into (too) narrow constraints. This is where
15 the idea of the invention comes in.

If the possibility of incorporating the inherent
behavior of the material is given due regard, a whole
series of such "cooperative sequences" can be utilized,
doing so always together with an accompanying control of

20 the movement process, assisting the sequence rather than

hindering it too much. In the case of such embodiments,

. the material, in the preferred embodiments the plastic,

is allowed to move where it has a tendéncy to move, and

control measures are arranged only where a specific

25 movement has been planned. This latitude between rigid

direction and gentle guidance has the effect of avoiding
unnecessary stresses.

In this way, the spatial movement sequence is
controlled in a specific and unhindering manner by design

30 means, and as a result greater degrees of freedom for the
configuration of the hinge parts are created, as required
by the specified object. The teaching according to the
invention thereby overcomes previous limitations and,
with permissible material loads, makes possible inter

35 alia opening angles of up to 270° or even tristable
hinges.

Structural considerations and exemplary embodi-
ments of the invention are now explained in more detail

with reference to the diagrams and figures listed below.
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Fig. 6 shows in a basic representation a first
exemplary embodiment of a one-piece plas- -

tic closure with connecting arms 5

15 arranged in parallel and asymmetry with

regspect to a plane with the closure

closed.
Fig. 7 shows an enlarged, diagrammatic represen-
tation of the connecting arms 5 between
20 the two closure parts or hinge parts.
Fig. 8 shows the exemplary embodiment in the

swung-open state. The view is looking
into the interior of the cover and of the
-container.

25 Fig. 9 shows the one connecting arm 5.1 of the
swung-open hinge from the side indicated.
in Figure 8, and

Fig. 10 shows the other connecting arm 5.2 of the
swung-open hinge from the side indicated

30 in ?igure 8.
Fig. 11 shows the two connecting arms 5.1 and 5.2

of the swung-open hinge from the side
indicated in Figure 8.
Fig. 12 shows the exemplary embodiment of Figure
35 8 in the swung-closed state. The view is
looking from inside at the hinge, not
from the rear as in Figure 6.
Fig. 13 shows the relieving movement according to
the invention on the basis of a diagram-
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15 Fig. 23 shows an exemplary embodiment for the
sealing of the hinge region for a closure
cover.

Fig. 24 shows a section through the web 15 accor-

ding to Fig. 23 along a line of intersec-
20 tion B-B.
Fig. 25 shows an exemplary embodiment with low
height of the closure cover.
Figs. 26-29 show further exemplary embodiments of the
" invention.

25 In the following exemplary embodiments, the
invention is explained in more detail by the examples of
one-piece closures of plastic. The observations made and
explanations given can of course be readily applied to
other applications or materials, in particular to card-

30 like materials. In the case of such plastic closures, the
two hinge parts are formed by the closure body, or lower
closure part, and the closure cover.

Figure 1 shows part of a basically conventional
closure with joint axis offset greatly enlarged, seen

35 from the side. The main film hinge 3, which connects the
closure body 1 and closure cover 2, stands perpendicular
to the plane of the drawing. An intermediate element 61
(in the case of certain closures referred to as a taut
band) is arranged here, and this is novel, asymmetrically
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The elongation of the material (depending on the

10 actual design, also compression) requifed by the joint
axis offset principle reaches its maximum in the dead
center region. Since the ratio L,/L, may vary (compare
the slope of the attachment locations A, and A;), the-
elongation and the opening angle y should be calculated

15 individually for each fiber. However, this is not neces-
sary for the basic considerations at this stage. For a
simplified consideration of elongation and opening angle
Y. the parameters of the portion lengths L,, L, and of
the axis offset d suffice. In practice, these parameters

20 | are generally: '

L, maximum = L, maximum = about 3 mm (in the

prior art always symmetrical) and d = about 1 mm.

These are customary dimensions of a closure cap
of this type.

25 ‘There follows a discussion with reference to
Figures 2 to 5 of some diagrams which show details of
loading cases after variation of the parameters discussed
in connection with Figure 1. To simplify the representa-
tions, L, is always normalized to the value 1. The two

30 other parameters L, and 4 are thus specified in relation
to L,.

In the diagram of Figure 2, the opening angle Yy
of the closure according to Figure 1 is represented as a
function of the parameters. L, varies from 0 L, to 6 L;

35 and d varies from 0 L; to L;. The functionm, represented
as an area, shows that, with increasing joint axis offset
d and with the smallest possible portion L,, there
theoretically results a maximum opening angle which, when
L,/;1 [sic] tends toward 0 (L, tends toward zero), can



25 Fig. 9 shows the one connecting arm5.1 of the swung-open
h_| nge fromthe side indicated in Figure 8, and Fig. 10 shows t he
ot her connecting arm5.2 of the swung-open hinge fromthe side indicated 30

in Figure 8. Figg 95)23097 shows the two sconnecting ar nBC'B/EP28A08631 of
t he swung-open hinge fromthe side indicated in Figure 8 Fig. 12
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The diagram of F:gure 3 shows the fiber elonga-
tion at the dead center, that is at the same time the
10 maximum fiber elongation. L, in turn varies from 0 to
6 L, and d varies from 0 to L,. The function shows that,
with the desired, large opening angle, i.e. with a small
portion L,, fiber elongations of 40% and more occur even -
when there is a small offset d. A comparison of the two
15 diagrams shows that the maximum elongations occur in the
very region where the desired opening angle would be
optimal. If this region of interest is looked at more
closely, the following is evident:
The diagram of Figure 4 then shows the opening
20 angle y as a function of the parameters only for the
range with opening angles of greater than 180°, i.e. the
range from 180° to 250° ig represented. L, varies from 0
to about 2 L, and d varies from 0 to L,. The area of the
resulting function shows very well here how.narrow the
25 design range becomes the greater the opening angle is to
be and what high elongations result in this case, which
is shown in the following diagram.
In the diagram of Figure 5, the fiber elongation
is shown as a function of L, and d, the same section of
30 the range as in the diagram of Figure 4 being repre-
sented. It is evident from this that elongations in the
range of interest, i.e. y > 180°, lie over 30% and, for
opening angles of 200° and more, are even up to almost
80%. This reveals that in fact only a very narrow (theo-
35 retical) range is accessible for conventional solutions.
As can be seen, with an actually already impermissibly
large elongation of 30%, a restricted opening angle of
only 180° and less results. Thus, designs which lead to
such elongations must be avoided, and attempts made to



Fig. 22 shows an exenpl ary enbodi nent of a con- necting arm5 in a
detail ed, three-dinen- sional representation. 15 Fig. 23 shows an
exenpl ary enmbodi nent for the sealing of the hinge region for a closure
cover. Fig. 24wo 95/239s a section thraogh the web 15par¢BP95d0A§510
Fig. 23 along a line of intersec- 20 tion B-B. Fig. 25
shovis an exenplfimd anbhdpimgt ini wiidhmdeiaily design neaswrescbusr alppgs.
26- 29 show furt e Y £r L.l : e LN o2 :
'n “the Toll oy SOiEfBldH Vo TERL BRRER:AL, 2P (AkEIIA® ko epieve | | |
nore detail by tthteeObﬂ&#ﬁﬁ-efg--O'EuGRE%P&%"—%’F‘és%E%i%W%‘F%--iF&'OTHS'I 940
observations Al FhHAwaNal WaRSHY -whlchabnel caaubegihetbeatirbumepatki ed
to other applications or materials, in particular. to,ard- 30, . like
materials. 9 n the e8ETirtions of sthe curuniianal pringinls ¥ath. 1940k, o
{:orrred by Lhe QxdslloF faed),, Howevers thleosolatiant aceodding tooERr 6 33%er.
igure 1 shows rt,of basical canvent i e W th j:Ql [.S
of fset greatly a?‘ﬁeds?tg%rﬁlf%S%STér&gm ’f‘he&%eg#ﬁ}eét%al:@r?]’f [ Jf‘%"ﬁ?’ﬁgéhs,
whi ch connect s pirceedlsesyr ewbibdh allaw ctbeurelesyre Xkinematdcseldpstdecul ar
to the plane ofleeté%foq‘ravm ng. An internediate elenent 61 (in the case of

e

certain closures referred to as a taut band) is arranged here, .and_this is
novel , asy®netrical |y With the above knowlédge, the problems involved

are sufficiently apparent to appreciate where the bar-

riers of the pridr art are. Where and how they are

overcome is shown on the basis of a first exemplary -
embodiment.

15 Figure .6 shows a plastic closure which can be
produced in one piece by the injection-molding process
and is, for example, injected-molded from polypropylene
(PP) . Suitable as plastics for the invention are gene-
rally polymers, in particular thermoplastics, with or

20 without the customary additives and/or fillers, which can
be molded into flexible tough films or sheets with
thicknesses of typically 50-2000 um and are flexurally
resistant in this form. The closure has a closure body 1
and a closure cover 2, which form here the two hinge

25 parts. The closure is represented in the closed state,
i.e. the cover 2 lies against the closure body 1 in the
region of the closing plane V. The closure body 1 and the
cover 2 are connected just via two connecting arms 5.1
and 5.2, which are preferably arranged in niches. The

30 hinge arrangement according to the invention can
consequently be designed without any parts protruding
beyond the closure contour. In contrast to known hinge
arrangements with a main hinge and joint axis offset,
there does not lie between the two connecting arms 5.1,

35 5.2 any additional hinge, which would connect the closure
parts 1, 2. This allows the closure body 1 to be
designed, for example, with an upwardly jutting web 15.
The cover 2 has corresponding recesses, which in the
closed state lie right up against the web 15. This web 15 .



WO 95/ 23097 - 8 - PCT/ EP95/ 00651 with respect to
the closure plane V. If the internmediate el ement 61- - is understood - as
a -"bundle of parallel fibers”, each fiber between attachnent |ocations
Al and [err] cemsissl/23007 an upper portiofl[err] (cl osur BCTYBPRFAAPE5And 5
a_Iqmer portion [err] (closure body portion). Each fiber.is a certain -
(r:he;'; Zggﬁt gd ]t(r)?:?.alge rticmt f; Iguidu:iup- fr Mec?fﬂ!an%t%?@ caprrbeguged are
_ ; . FRe! ,%gf] NELL F&ﬁ:-'c%l@&h&&' . L
The el ongat i on?gfe_ tthg'lérrg'tlgrel_ %?-?%gpesn ! *o‘n tt'ﬂjg 0 gct uaj, dgi gn,r ?;llgso
conpression) rdquithel bptentoropht the sckrFwer- pfFncad L3 5hRe | pgen
The ol ope. of {ha e L o Aoyt s ol Au0oL ehaaRd th
: _ ,attachmen ocations [err] and A the at ] .and the
ﬂgenl ng atn%ﬂ e _F-’é’ﬁn]:ﬁsﬂbel‘“& bénca?’fﬁ?‘é}%d jl}%tt“?‘%diezﬂ uaﬁ’ﬁa%igg é‘%ﬁ*? ber .
wever, | s ippeidionders-ofatiel eovelre 2haRartionslasiyntpoatfenredhpze
stage. For a sinplifled cqnsiderali %@rtﬂnfs elBIgR! | &eag_ci ?_Q‘?gggg_bg_@gkgr
[err], the par _efu?(?fr e portron-fengths [err] and o he axis offset d
suffice. In prahe ceovehele par bectilte whene ngty It 33 @tAum =
-2 max um = akilariyie § bQebEnPEhl Sidufl it LHUMiInGRARkraRGedentabout

1 mm These are cust I mensions of a ¢losure cag _of thjs type. 2
There fol RAdws d=di senfigureqd; tithoudy ofcadn F’F’g’df‘egl?% 5TRY 'fgﬁée”‘i
di agranms whi ch jshentddi sfeeifioaliypgaveias ai t eoneckadbnodHf thée two
paranet or s 0 SCUSSed I L ENOEY U JALNeELOULE br PhydiBli 'MallCaxts,
which would restrict the cover movement in such a way -
that a circular-path movement would be enforced on the

15 individual points of the hinge parts to be moved.

The two connecting arms 5.1 and 5.2 include in
each case a lower coupling element 6.1, 6.2, which is
connected to the closure body 1, and in each case an
upper coupling element 7.1, 7.2, which in each case is

20 connected to the cover 2. The upper and lower coupling
elements 6.1, 6.2 and 7.1, 7.2 are each connected via a
substantially flexurally rigid intermediate part 4.1,
4.2. According to the invention, the coupling elements 6,
7, like the intermediate parts 4, are configured such

25 that they on the one hand keep torsional stresses of the
connecting points between pivoting element and coupling
element as low as possible, on the other hand bring about
a specific, i.e. directed movement (control) of the
closure parts in the opening and closing movement.

30 In Figure 7, the two connecting arms 5.1, 5.2 are
represented greatly enlarged. The two connecting arms are
simplified here - disregarding their thickness and/or
curvature - as two rectangles which are standing
obliquely with respect to each other and lie in two

35 planes ¢, and ¢, arranged at an angle o with respect to
each other. In this exemplary embodiment, the two con-
necting arms 5.1, 5.2 are configured symmetrically with
respect to a plane of symmetry o;, lying perpendicular to
the plane of the drawing. On the other hand, here there



tions, [err] is always normalized to the value 1. The two 30 ot her
paranmeters L2 and d are thus specified in relation to [err]. In the diagram
- of- Frgure 2, the opening angle [err] of the closure according to Figure 1
is represented WO $57/23@%7o0n of the parategt2rs. L2 vari ePCR/BRIB[AA651 t o

6 [err] 35 and d varies fromO [err] to [err]. The function, represented
as an area, shows noFyImetry iwitk aegard diotthslengitudinal ixgqtiqthe

smal | est possi bhg e&&teeﬁn&suh t Bems .t #RQr Abved! ldbuplsld eldnEht reul,

openi ng angle which, when [err] "[sic] tepds t vvard 0 (L2t S war d
zero), can Vﬁ)%)SP?S’OQ'?he “PPe J’“Phn@ lene. 4o C?q %393 oRReh
theoretically beomed©imdoaimAedferd |difiearent oz, nmrvodnﬁmt ttake!:rhegreat

fforts t h I of h | h 180
Chere s st? i1 SERTER Tarounfes SBede RHESFUAG.chi BB, oot e, il
can in princi plwosks witl triangallasi femsmdmmgtmcuaﬂ- drnandenertis,
elastic taul Doigie pd -tHe (ﬂ%l&%tge RBRY £2! § bddnd £ f"lvg:é’t%e]&7 atl

head in this direction. ram-o aure e el on
tion at the dedePp®est &, hayye Bs brapazoidad t'Fh%P?he 'ﬂ_lve tranernhda

el ongation. L2 fhfé&‘ébl’f\rd%ém&ﬂ ‘éo@xffz@izrﬂat&% €h¥a’ has tflié)rﬂéhﬂ(t

err The unctlon ows that, with the desired a i.e.
Loth o ameh ocraeh She  movenpar BEOREABRE, a8 SRSuCOREARRY dthair i,

when there is asnehé bhventidn, Aitofpanotoendeavibaredo ttb restimgrtantheshows

that the maxi w&g&&ggahiig%q_&%lg 4:8 t:i.Qﬁre:r:s:ions, but rather, by the
trapezoidal configuration, the material properties are-
deliberately incorporated and, in particular, used for

15 absorbing torsional and flexural forces. Preferably
provided between the coupling elements 6, 7 and the
intermediate parts 4 are straight bending regions 9.1,

9.2 and 10.1, 10.2, respectively. These bending regions

9, 10 are preferably designed as joint locations (areal

20 or linear bending regions), for example as joint-like
thin locations, in the case of hinges of plastic in
particular as film hinges; however, as explained, they
form only a significant [sic] part of the control
elements. The closing plane (cf. Fig. 1), not shown here,

25 stands perpendicular to the plane of symmetry o,. A
further plane, parallel to the closing plane, is marked
here by €;. According to the invention, the connecting
arms are designed such that, while retaining the material
properties, a specific deflecting movement of the con-

30 necting arms is brought about in the central region, so
that excessive material stresses, in particular
impermissible eiongations, are reduced or avoided. The
dissimilar configuration of the coupling elements 6, 7
results in a virtual pivot axis which is substantially at

35 the level of the line M, which is defined by the points
of intersection of the bending regions 9.1, 10.1 and 9.2,
10.2, respectively. It should be stressed here that this
virtual pivot axis must not be confused with a geometri-

cal or even physical main axis, since this virtual pivot



very region where the desired opening angle would be optimal. If this
region of interest is |ooked at nore closely, the following is evident: The
di agfam of Figure 4 then shows the opening 20 angle [err] as a function
of the paraneteM® &5//230087 t he range withR ®&peri ng angl es BCTHERABEZD06HaN
180,. i .e. the range from 180[err] to 250[err] is represented. L2 varies
fromO to about axisemdvesnahtimuousliy sinwing the r¢ompghex atbhyeefdimen-

becomes the. or ontorety Ssidht SpborEhf . |21 R0 et ooting and CFellferaag?
econes e greater the opening angle is to be 1l
result in thi s PXiBCipdechifs thokR iWW’F%‘H'&ﬁ]ﬁQ’-dP&gr%ﬁ'_ PR of

di agram of Fi gukarioushexkinptarel ﬁﬁb&ﬁhﬁ&nﬂ:& &HOhﬁ;eag._n&ehlﬂ:ﬂﬁh:c.Og of- --{-.ez1 rl
and d, the gane section, of 30 he range _as_in the. dipagrgmo Lgure

bei ng repr e-g sent ed. ItTg‘g GRS he rﬁﬂgﬂ?ﬁ%st %a’ta%#o gattt ssFﬁagﬁ{é"Pﬁnge
of interest, i.benddng] regi®hs |3 cand cl0 38%dartie fiorbeomediatenppets of, 200
and nore, are e 0 RSdwetiy? ES 8V t g0 .fact  on very
narrow (theo- Séggaﬁngba range |'s %%%%gs?bgggégrQ%%H&@h‘?%ﬁ% é%fﬁ?ions.

As can be seen, tiirek senfdawration.r Repending nPnspositisnge kangikfut avd of

30% a restrict adgeeeni tieyntbgethe®! ForkdOtiovemand | @85ts 25 Uhitchl N,
designs which lead.to §uch el ongations nust be avoi ded, and atteppts [pade
to WO 9%?23091?1"-9 of a large opgping angle anddefinegd jpreRed ROSL-
shapi ng i n whi chiont sord yellesedn poadtiicrs havealoilyt htitebpersireds Oandt he

material is ““l:i:ﬁSQqhgn%‘ii}i Sfteie elongation. When mention is made
‘ henceforth of elongation, it is assumed that the state--
ments also relate of course to corresponding compres-.

15 sions, which occur depending on the structural design of
hinges. The cooperation of the material is to be regarded

as constituted by the fact that elasticities are utilized

in a number of directions one after the other, such as
step by step, in conjunction with the movement of the two

20 connecting arms. The bending regions 9, 10 assist the
defined movement of the hinge arrangement and concentrate
inversion processes substantially on these regions. The
other parts of the connecting arms 5 are inverted or bent
around only slightly or not at all. The trapezoidal

25 configuring variations according to the invention lead to
possibilities 'and kinematics which open up new scope in
comparison with known solutions. The teaching according

to the invention makes poésible, inter alia, opening
angles of up to 270° or even closures having a plurality

30 of stable positions, as is explained further below. This
is in contrast to the known taut bands or the 'design
according to EP 0 331 940 with triangular elements and

two Jjoint 1lines (folding 1lines). The invention
consequently makes possible a plurality of stable pivo-

35 ting positions of a first hinge part with respect to a
second hinge part, there generally being a dead center in

each case between two such stable pivoting positions. For

the purposes of the invention, consequently it is not
only endeavoured to achieve that two (or more) stable



t he obj ective. European.patent specification EP 0 33.1 940 al ready shows a
way by which one can begin to circunvent 5 the restrictions of the
conventional principle with joint axis offset. However, the solution
according to ERy® $8129¢97is strongly basert on pure geomEITARRISAOGES] on
processes, which allow the closure kinematics little freedom 10

W1th the above pibestingeposibeipnsbaeesacromplidhede butf ithadntthe dpngent
to appreciate th =T f rt e e piveb d‘gﬁgthe
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addi tives and/ ogcdibih&tSonWE Céxtrs dealdiltieyl witl & | par inae qms;tanpings or
sheets with thic JQesges of typically 50-2000 [err] and are flexurally

resistant in thf M The closure has a closure body 1 and a cl osure
cover 2, which form herBighret Sioshowgcarexemplary emkodinenkcina 180°

represented in Hing  8pat] Sl Gadnély | HerERuSErael IARANII 6L Wik OUTC

body 1 in the regio the closin ane V. The cl osure 1.and the

od
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For closing, the closure cover 2 would then be swung out-
from the plane of the paper. The two connecting arms

15 protrude out of the plane of the paper like two arches of
a bridge. Depending on the length of the coupling
elements 6, 7, which do not have to be equally long, and
depending on the angular position of the joint locations
or bending regions 9, 10 and depending on the length of

20 the connecting pieces 4, the hinge behaves differently
during opening and closing. Also indicated are additional
bending regions 11.1, 11.2, 12.1, 12.2, which make
possible here the wide, stress-free opening state.

Figure 9 shows the connecting arm 5.1, which is

25 raised up in the manner of an arch of a bridge and whose
trapezoidal intermediate part 4.1 is inclined toward the
viewer such that he sees the same surface as in Figure 8,
while the other connecting arm 5.2 faces the viewer in
Figure 10 such that he sees the lower side of the inter-

30 mediate part 4.2, inclined toward him. With the arc §,
the closing and opening movement is indicated. Figure 11
shows the two connecting arms 5, as they face the viewer
when he looks through between them. It is evident that,

'~ owing to the bending regions 11.1, 11.2 (and 12.1, 12.2,

35 respectively) running obliquely with respect to each
other, they are laterally inclined with respect to each
other. A double-headed arrow, denoted by A, is intended
to indicate a movement transversely with respect to the
opening and closing movement denoted by § in Figure 9.



arrangenents with a main hinge and joint axis offset, there does not lie
bet ween the two connecting arnms 5.1, 35 5.2 any addi tional hinge, which
vioul d connect the closure parts 1, 2. This allows the closure body 1 to be

designed, for &ergy@3gdih an upwardly -j asti-ng web 15. Pox/EP9S/0R6RAS
correspondi ng recesses, which in the closed state lie right up against the
web "15. This weinikh moveMRrits/@aided by A could bestlbe described as a

PCT/ EP95/ 00651 pr Iﬁn%e ut&%'%{alya a?:g;lu.g?acedfegﬁ EQﬁt%Q-V% oée 'Eg.oﬁ?g'ebﬂeﬂﬁg

specifically fo sua spout (conceal e re) i1n the interior
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upwar di'y c&veﬁ#’%ﬁ"rﬁsm%l thengonnecting, Arpfs & 3 P he®
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hi nge arrangerrent h

present invent |‘iﬁT‘ ‘i%i‘-"g&?ﬁ%% aic’girﬂ:]%a) olﬁﬂgf bhﬁklﬂh&gﬁg -gsé(ljsrlegnparts
by a geonetrica cnhqoh:,a:d:iaig mEgicne 9 and A9 ansuby rthe diizeazh dimener
roverent 1n Such dhi %Iérﬁ%e cshgﬁghgr 18881 BRYCHTRAA Pl R0 By gieatd On

t he 15 i ndi vi parts to _be nove

connect i ng-@r nd. addigionalj anBGéngn %P’E’asé-la | dfer %pﬁf’ﬁ&n&l"é’ﬁent
6.1, 6.2, whi chydrsdprenct fﬁ?q;zt&itd'& GFpucia ludsnghtzaﬁﬂnelmﬁlng:mm

vpper COUpl 'ng ecl:?mta:ﬂte 7cou.p1:|.ng Iecmrénltg € oc:p Cé tf‘;e:l.r transitions),
which bring about the required relieving movement.
By proceeding in this way, one obtains opening

15 angles over 200° with. stress-free end positions and
elongations under 10%, only the counteracting force of
the bent f£ilm hinges of the connecting locations has to
be applied, elastic tension or compression in the.
connecting arms is of minor significance. By asymmetrical

20 configuration of the connecting arms 5 (asymmetry with
respect to the plane o,, cf. Fig. 7), offsets of the
pivoting movement are also possible, so that the closure
cap swings away obliquely to the side. A special
advantage of the invention is that the degree of the

25 relieving movement, and as a result the snapping effect,
can be influenced. Since the geometry of the closure
parts 1, 2 has no influence on this, selective,
predictable closure kinematics and a desired spring
effect are achieved.

30 Figure 12 shows the exemplary embodiment of
Figure 8 in the swung-closed state. The view is looking
from the inside toward the hinge, not from the rear as in
Figure 6. In spite of the complex spatial movements
mentioned in Figures 8 to 11, the two connecting arms 5.1

35 and 5.2 are, in the closed state here, just straight
connections at the distance k apart, which can
consequently be arranged like two customary taut bands.
On swinging open, these con_necting arms snap without
great stress, but with a distinct snapping effect, into



20 connected to the cover 2. The upper and | ower coupling elenents 6.1,
6.2 and 7.1, 7.2 are each connected via a substantially flexurally rigid
intermedi ate part 4.1, 4.2. According to the invention, the coupling

el ements 6, 7, wo les/23@omt er nedi at e part 1464~ are confi gpCedERPASK08651 t hat
they on the one hand keep torsional stresses of the connecting points

bet ween pi vot i relrecibanigige amthc digxin,np=| swem s Fignees pdsandl 0, okhenhe

ot her hand bri (Jd . e di e %qﬁ,q,_t o] % t he
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two connecti Ng el nd' 8ndl 8PbbihgIndiPéfent fitHiadAcHilkeh LRespetNECLARSY
and/or curvyature - as t rectangl es which, are, st ngﬂlﬁr‘]‘ .0bl 1 quel W#gh
respect toeacfUEPRECed Y| FheiH W%%é ’a‘ﬁ'&“‘fa]e %&ngﬂﬁf’ﬁgr figed
at an angle a w2t.h respect to-each other. In this exenptary embodi nent, the
Lwo con- necting arms gty Sk eRlefioRtl $LGHeSYSTCLALCALLY 1 0hER ESRECT 1O
a plane of symetry [err:'] ying perpendi cuPar to~fhe plane of the draw ng.
On the ot her hzestereedongatdon/redieyingyaovement is to bejexplained

PCT/ EP95/ 00651 1S nja0-eS aRHTY WekBoheddtd hOaib§r-haRdiidding idiaieatean of
t he connecting_arns. The [ ower coupling element™ 6.1, 6.2 and_the upger
coupl i ng &Penefewer; closure Rpaghch B5RN&MO FPRRARtiRE arRF fPelenP-2form

In contrast towhiehd areledi4din thegds I9ttewi®ec ciflao! didgrammiti€alBP1iq40,
whi ch works w ttbwot-f:iii?nré%léli%rnaflorEgm?n%‘osiy murgaéggglanggﬁgnq:%neen:t:%lieving
movement, the elongation-relieving elements, here the two -
coupling elements 6.1, 6.2, are of significance. If the
15 connecting arms 5.1, 5.2 are pivoted from the position.
represented here (closure closed) outward in the direc-
tion of the arrow B, there exists in the central region
M at the two connecting arms a stress-induced compressive
action, which counteracts the elongation occurring on the
20 outer edges of the connecting arms. The intermediate
parts 4.1, 4.2, which are flexurally rigid in comparison
with the coupling elements 6, 7, consequently have in the
central region M the tendency to deviate toward the
interior of the closure in the direction of the arrows I,
25 and I,. If this movement is then prevented, as is the
case in particular with conventional closures with joint
axis offset, elongations which lie in the dimensions
explained with reference to Figures 2-5 are produced in
particular on the outer edges of the intermediate parts
30 4.1, 4.2, or the connecting arms 5.1, 5.2.

According to the invention, it is then provided
that the coupling elements 6.1, 6.2 (or the upper coup-
ling elements 7.1, 7.2 not shown in this figure) execute
‘a relieving movement. As can be seen from Figure 13,

35 there occur not only forces acting toward the closure
axis, in the direction of the arrows I,, I,, but also
torsional forces in the direction of the arrows T, and
T,. The general state of stress of the arrangement
comprises a superimposing of tensile, £flexural and



here both the coupling elenents 6, 7 and the internedi ate parts 4 have a

trapezoi dal shape. The trapezoidal, preferably asymetrical configuration
then-has the result 10 that the novenent processes are not confi ned.
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ving movement in the region of the maximum dead center.

If the elongation-relieving elements are designed
such that the material stresses are largely eliminated by
the relieving movement, the spring forces are reduced and
the snapping effect is lessened. In the central region M,
the compressive edges 31.1, 31.2 of the connecting arms
5.1, 5.2 are under pressure. On the other hand, the outer
tensile edges 32.1, 32.2 are subjected to tensile stress.
The configuration according to the invention of the hinge
arrangement then has the result that during the opening
and closing movements there is in the inner region of the
connecting arms 5 a neutral region N (no or absolutely
minimal compressive and tensile forces), which is
represented here only for the connecting arm 5.1. As can
be seen from Figure 13, this region lies far in the
direction toward the center of the connecting arm 5.1.
The coupling elements are preferably configured such that
the neutral region N lies in the central third of the
connecting arms 5. As a result, a balanced stress profile
is accomplished over the width b of the connecting arms
and, as described, harmful material loads are prevented.
Preferably, the elongation-relieving elements, for
example the additional bending regions 11, 12, are
consequently designed in dependence on material and
geometry such that the material elongations lie in the
optimized regions, so that the snapping effect is
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arranged on one side of the kink. On swinging open and -

closed, the cover part 1 pivots substantially at the
level M between the two connecting arms and adjusts in a
stress-free manner to an opening angle of greater than
200°. In addition, it can be observed that the stress-
compensating movement becomes particularly gréat, which
is of advantage with certain materials. In this embodi-
ment, additional bending regions 10.1, 10.2, 11.1, 11.2
are not needed, since the obliquely arranged coupling
elements 6.1, 6.2, 7.1, 7.2 have good torsional and
flexural properties and thus avoid excessive material
stresses.

Figure 15 shows an embodiment with outwardly
angled connecting arms. The distances k,, k, apart of the
attachment locations on the two elements 1 and 2 -are
unequal. The bending regions 9, 10 are in turn arranged
on one side of the kink. On swinging open and closed, the
cover part 1 pivots with an adequately great stress-
compensating movement at the level M between the two
connecting arms and adjusts in a substantially stress-
free manner to an opening angle of greater than 200°.

Figure 16 shows an embodiment with outwardly
disposed connecting arms. The distances k,, k, apart of
the attachment locations on the two elements 1 and 2 are
unequal, k; > k,. On swinging open and closed, the cover
part 1 pivots at the level M between the two connecting
arms and adjusts to an opening angle of approximately
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swinging open and closed, the cover part 1 pivots with a
distinct snapping effect into the level M and adjusts to -
an opening angle of approximately 180°. In addition, it

15 can be observed that the stress-compensating movement is
small, and the bending regions 9, 10 remain slightly
under stress. This may be just right for certain applica-
tions, to be specific wherever the cover part is, for
example, not to rock during movement. A great distance a

20 between the bending regions 9, 10 is particularly advan-
tageous also whenever the hinge parts are to be spaced
apart in a 180° open position. This of course also makes
it possible to influence the distance required for
[lacuna] injection mold in the injection positionm.

25 Figure 18 shows an embodiment with connecting
arms disposed in parallel (k,;=k,) and with an asymmetri-
cal configuration of the coupling elements 6, 7, or
asymmetrical positional design of the bending regions 9,
10 (different inclination of the connections (cf. asymme-

30 try with respect to o;, cf. Fig. 7), to be precise
different angles at a connecting arm and different
heights of the trapezoids with respect to the connecting
arms. On swinging open and closed, the cover part 1
pivots with a distinct snapping effect into a position at

35 a slant with respect to the base part. The movement takes
place about an axis inclined with respect to the closure
plane (cf. Fig. 1). With this embodiment, it is intended
only to show the variety and the possibilities which the

inventive solution offers.
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such further bending regions or hinge location(s). These

15 may have just a bending function or else also have an
additional snapping function.

Figure 19 shows a special embodiment with an
additional, inclined bending region in the vicinity of
one hinge part, here the closure body 1. The distances

20 k61, k62 [sic] apart of the attachment locations on the
two elements 1 and 2 are equal. The bending regions.9, 10
are arranged in a way analogous to that in the case of
other embodiments. The additional bending region is
formed by linear bending regioms 11.1, 11.2, which

25 connect the coupling elements 6.1, 6.2 to attachments
16.1, 16.2 of the closure body 1. Furthermore, additional
bending regions 12.1, 12.2 are provided, which connect
the upper coupling elements 7.1, 7.2 to the closure cover
2. The attachments 16.1, 16.2 are rigidly connected to

30 the closure body 1. The additional bending regions 11.1,
11.2 are inclined such that they can execute the relie-
ving movement A explained with respect to Fig. 11. The
arrangement of the connections or bending regions 9, 10,
11 may be compared to the form of a Z, i.e. the lines

35 have alternately a positive or negative inclination with
respect to the edges of the connecting arms 5. If the
slope of the additional bending regions 11.1, 11.2 is
chosen to be relatively great (> 45°, as shown for
example in Figure 19), the hinge has an additional
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‘or (in the case of additional bending regions) multi- -
stable hinge connections, which has hitherto not been

15 made possible by any known hinge according to the prior
art.

If the connecting arms are connected by only
slightly inclined or horizontal additional bending
regions 11.1, 11.2 via attachments 16.1, 16.2 or directly

20 at the transitions to the hinge parts, a bistable opening
movement is produced, in which the relief takes place by
inclination of the coupling elements 6.1, 6.2, 7.1, 7.2
to the outside (cf. for example Fig. 10). As evidence, in
the case of embodiments with attachments 16.1, 16.2, the

25 stress-compensating movement is not adversely affected
and the bending regions 9, 10, 11 are largely stress-
free.

The inclination of the bending regions 9, 10, or
additional bending regions 11, 12, is used specifically

30 according to the invention in order to influence the
movement sequence in the sense of a gentle control and,
as a result, to obtain advantageous opening movements. At
the same time, the mutual arrangement of the connecting
arms 5 is to be taken into consideration. Since the hinge

35 movement depends both on the inclination of the bending
regions and on the mutual arrangement of the connecting
arms 5, these parameters are preferably coordinated.

The meaning of these parameters is to be
explained with reference to Figure 20. This figure shows,
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6, 7 arranged rigidly perpendicular to the closure parts,
the following condition has to be satisfied to achieve a
theoretical opening angle of 180° (disregarding material

15 influences): tan &/2 = cos a/2 = cos (180-w)/2.
Consequently, for w = 90°, for example, an angle & =
70.5° would be required. As already explained further
above, a much larger opening angle can be achieved if
there are provided additional bending regions 11, 12,

20 which allow a stress-free state in the opened position.
As already explained, flexural and torsional
forces occur in an opening movement in the direction of
the arrow B. Relevant here are the torsional forces F,,
and F;, and also the flexural force F,, on the lower
25 coupling elements 6.1, 6.2 and also the torsional and
flexural forces ¥F,, F,, F, on the upper coupling
elements 7.1, 7.2. These forces are equal if the coupling
elements 6, 7 have a corresponding form, i.e. the bending
regions 9.1, 10.1 and 9.2, 10.2 are arranged symmetri-

30 cally at the same angle A, and A\, on the connecting arms
5.1, 5.2. As can be seen from Figure 20, here the lower
bending regions 9.1, 9.2 preferably have a larger angle

A, than the upper bending regions 10.1, 10.2. This has

the result that the corresponding forces F,, F,, and F,,,
35 which act on the lower coupling elements 6.1, 6.2, are
less than the corresponding forces F,,, F, and F,,, which
occur in the case of the upper coupling elements 7.1,
7.2. As a consequence, in an opening process, a simulta-
neous bending around in the bending regions 9, 10 is not
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inventive idea of controlling the movement sequence while -

at the same time reducing the elongational forces by

15 cooperation of material properties becomes particularly
clear from Figure 20.

. The choice of the angles A, and A, and also the
distance a apart of the bending regions 9, 10 leaves open
a broad control range for the kinematics of the hinge.

20 Particularly advantageous are arrangements of the bending
regions 9, 10 in which the axes of the diagonally oppo-
site movement regions are as slanted as possible. In
particular, the diagonally opposite bending regions 9.1
and 10.2, or the bending regions 9.2 and 10.1, are to be

25 as far as possible non-parallel and as far as possible
offset in the axial direction. This can achieve the
effect that the overall behavior of the hinge is as
stable as possible against twistings of the closure parts
(actually undesired torsional forces).

30 With reference to Figures 2la-21d, additional
possibilities for influencing the movement processes and
further examples of the arrangement of the functional
elements are described. The material cooperation accor-
ding to the invention can be assisted or influenced by

35 additional structural measures. Figure 2la shows a lower
coupling element 6.2, which has a slight convexity 20
transversely with respect to the longitudinal direction
R. In a preferred design, this convexity corresponds to
the local curvature of the closure part. The bending
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15 substantially in the direction of the arrow Fp,. If the

connection 9.2 is accomplished by an elastic material

connection, the movement process is additionally

superposed by a three-dimensional inversion process of

the convex parts 6.2, 4.2. The snapping effect can

20 thereby be additionally increased.

Figure 21b shows a coupling element 6.2, which is

connected via a film hinge 9.2 to the intermediate part

4.2, The coupling element has here a straight, flat form,

but is reinforced in the central region by a rib 17

25 running in the longitudinal direction R. This rib 17

leads to a reinforcement of the material and to a corre-

sponding stiffening of the coupling element 6.2 in the

longitudinal direction. In a corresponding way, a stiffe-

ning can also be achieved in the longitudinal direction

30 by a plurality of narrower ribs. In an analogous way,

ribs or material reinforcements which bring about a

stiffening transversely with respect to the longitudinal

direction R may be provided. In this case, torsional

movements of the coupling element 6.2 transversely with

35 respect to the longitudinal direction R are largely

suppressed and the coupling element 6.2 will execute in

particular flexural movements in the direction of the

arrow Fp;. It goes without saying that such stiffenings

may be used in combination with additional bending



connecting arns 5. As a result, a balanced stress profile is acconplished
over the width b of the connecting arns and, as described, harnful nmateri al
| bads are prevented. 35 Preferably, the elongation-relieving elenents,

for exanple the wodesyppad7bendi ng regions 28,- 12, are coreexyEERHS/400651
desi gned in dependence on material and geonetry such that the nmateri al
el ongations |lie tegidmsopli m2elicf egfonsexamplé@afighel®happi ng effect is
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vari ati ons, iC ave differ ulgs and fprc oWs
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to requirenents. efe:gwie &425Mv&ﬂmiam§pwttnﬁm mtér:laﬂ/vatsilgrd‘&.dechﬂg#ﬁi

connecting arns . The d S

| ocations on the ’?‘V\%h%llé?%%f andn'géeaoréeeéeﬂ%a%ﬂ&é %f&bend' I g regl Dhs
9, 10 are arrangeaabn the s:qjmlamg hsllemnklt Oh . 3w hge npdeauated averald

the cover part %Pf&ﬂ%&s“béﬁa”tmhhhﬂ tRBibaing Y Y AHRENY hendafvo

connecting arns and USts In a Stress-free mannar to am opening -angl e of
greater thak? 20(?%‘??}‘13‘? no¥e¥i then entine, Wifdth R, bg cewPling Slemant

conpensati ng NDVISWENonll$C Gfsr&aktheC Hsdori PaandWEXdkural forces are
greatest. As a result, the forces and moments required
for the elongation relief are specifically absorbed by:
certain regions of the coupling element. The bending

15 region 9.2 is in this case to be shaped such that only a
defined region is used for the actual bending around of
the connecting arm. This is achieved by the transition
from the material thinning in the region 18 to the
connection 9.2 having a sudden change in material thick-

20 ness.

Figure 21d finally shows an exemplary embodiment
in which the coupling element 6.2 has a material clea-
rance 19, or the coupling element consists of two parts.
Such embodiments are suitable in particular in the case

25 of relatively large hinges, in order to bring about the
necessary flexural elasticity. The clearances are in this
case arranged such that the force-transferring regions
are not influenced or are ohly influenced to the desired
extent. The clearances may in this case, as in this

30 embodiment, cover only part of the coupling element 6 or
reach up to the bending regions 9. It goes without saying
that, for example for esthetic reasons, for the purpose
of saving material or for influencing the hinge
kinematics, the intermediate parts 4.2 may also have

35 corresponding material clearances. However, it must be
ensured that a certain stiffness of the intermediate
parts 4 is retained, in order that the movement sequence
according to the invention is ensured and that uncoordi-
nated inversion effects do not .occur. In a special



is of advantage with certain materials. In this enbodi- 20 nent,

addi ti onal

bendi ng regions 10.1, 10.2, 11.1, 11.2 are not needed,

since the

~obtiquely arranged coupling elements 6.1, 6.2, 7.1, 7.2 have good torsional
and fl exural
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this way, when the hinge arrangement is actuated the

the

ter

torsional moment of the intermediate parts 4 assists the -

spring force brought about by the coupling elements.
Figure 22 shows a detailed view of a connecting
arm 5 in which, as in the case of the exemplary embodi-
ment according to Figure 20, the coupling elements 6, 7
are arranged rigidly and perpendicularly with respect to
the closure parts. The arch of a bridge thereby resulting
in a 180° opened position of the hinge parts, not shown
here, then exhibits the present form. The angle &
enclosed by the bending regions is chosen according to
the invention such that, in this 180° opened bridge-arch
position, the connecting arm, in particular the coupling
elements 6, 7, is in a stress-free state. In this exemp-
lary embodiment, the coupling elements have a further
particularly preferred form. The wall thickness of the
coupling elements is reduced from the compressive edges
31.1, 31.2, visible from the front, to the tensile edges
32.1, 32.2, lying at the rear in this figure. It is
achieved by this means that flexural and torsional
properties of the coupling elements can be determined
uniformly over the entire width b. The wall thickness is
preferably made such that the flexural and torsional
properties produced over a finite region along the width
b are as uniform as possible. In an approximation, the
wall thickness is continuously reduced, the wall
thicknesses at the compressive edges 31.1, 31.2 forming
the same ratio in relation to the wall thicknesses at the



Figure 17 shows an enbodiment with connecting arns di sposed in parallel.
The di stances k1, k2 apart of the attachnment |ocations on the two el ements
1 and 2 are equal. The bending regions 9, 10 are arranged relatively 10
far apart, or tbeosgrpbdmg el enents 6.1; B872; 7.1, 7.2 h%@'@/%m?/ﬁoé%ll
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shows an enbodeenfedwi FHOcdRnacPLAGaZ: ARTEREE03E@3:n paral el [err] and

RsymmBt 11 o3l oSl Lional eror ot e et tenr oS 8. 10 Cdr Lt srent
rical positiona esj gn_q e bendi ng_regi ons 10 (differe

i nclinati @ of sﬁﬁéiﬁ’gnr%fctFB%sh&Pﬁe TSR SBepg??ﬁmv'\f?‘h "rseg?)egiofgp%err]

of. Fig. 7), cobwele Predithe td f evaplingglelements cénhecté 4 arranged
G Terent nel olg gyl N EARRRL Y L) S obid "Baseracrieas eair, o

swi ngi ng open X “Cl e cover par I stinct snapping
effect into a peketioh glaZity,a thennetherh reginna o8 tthe pgoBNEgFELNIThe

novement takeSgymg, ji.e. the intermediate parts and the coupling

15 elements, which are connected to the other closure part,

are not shown. The coupling element has thus been severed

at the bending regions 9.1, 9.2. The closure cover has a

round cross section, i.e. the coupling elements 6.1, 6.2

lie here in the corresponding cylinder wall. Between the

20 coupling elements there can be seen a web 14, which is

designed here in wall form as part of the cylinder wall

and lies within the outer contour of the closure. Con-

nected to the web 14 are two thin walls or membranes

23.1, 23.2, which connect said web in turn to the outer

25 regions 24.1, 24.2 of the cylinder wall of the closure.

The lower closure part or closure body may be equipped

with membranes in a similar way, so that by means of web

14 and membranes a dusttight connection is accomplished

in the hinge region. The magnitude of the membranes of

30 the two closure parts is preferably made such that they

touch or overlap each other. Instead of membranes 23.1,

23.2 which are arranged between web 14 and regions 24.1,

24.2 of the closure wall, according to the invention

continuous membranes between the regions 24.1, 24.2 may

35 also be provided. It is important that these membranes do

not adversely affect the functionality of the coupling

elements, i.e. do not prevent the relieving movement
according to the invention.

Figure 24 shows a section through the web 14 of



pl ace about an axis inclined wth respect to the closure plane (cf. Fig.

1). Wth this enbodinent, it is intended only to show the variety and the
posstbilities which the inventive solution offers. WO 95/ 23097

- 20 - wo 9BEZBRBRYS/ 00651 All the 28bedi nents of FCYAER8570065118
show variants of the basic formwith two nutually inclined connectin

| ocati ons or bé&hei egempdavysesbodiment accerding din Figune 28c31Pg Egappl ng

effect w thouy %c‘a&s'%%asicnshoaggtl&ﬁe &hlssﬁ%ebba&, hbweuﬁawnt he,
opening angl e can be additionally and significantl en i’ t he i nven-

ed
tion if one or thdee FigHra 3y PeR aRi GRETEEPEBAARSY Yyiigh pyor
12.1, 12.2 aret&ha\élsd% Banet:ell pgdet tbeaﬁhﬁ.aﬁéahsaﬂﬂéht deebgneoi::.bhe

parts to be connected, over/ he attach t S, Qr
coupl i ng eI(?'\"erreﬁlss1’8‘,El gﬁ ?”Feﬁ‘u I§°¥"P |Eil"§7gd8§fn§ﬁg§?‘ S(L)wgha h%g
"openi ng coopemnid 0b5 icverlapiataghnethEger Agppéan -beb| seent fizom hthe
advantageous t 4 ?“Lt% 'éhé’”& M1k I\% bﬁsr Ts%%ﬂaw ée%?ﬂinai:zhgnge

| ocation(s). The Rave j us nction or se al so_have
an additional edgspi2fy Wbﬁ@h Gﬁrrﬁﬁgeﬂéﬂ@}%ﬁbﬁ/st&r&é%éF&Pgeﬁ’ﬂSGl #BnPEwi t h

an addi tional, th'&c'dei‘:eitlbe&ﬂ' Bsdaegtaatl ehbhewbaral k¥nghatheshaggenpert,
here the closure body 1. The distance [sic ar t
at t achmentt® oc#iPgeEes Pre the F %P’ln%n&’ %{rea&j‘{?ﬁ eg‘ﬁ’engsﬁg
regions 9, 10 dnh®entidnjed is ﬁdeaim@é Gerhdmatindedgesefothe
web 15 has in cross section substantially a concave form,
and that of the closure cover, which after all is swung -
outward, has a substantially convex form, in order to
15 achieve as good a guidance and sealing as possible. It
goes without saying that it is also possible to provide
cross sectionally straight terminating edges for both
webs.
In order to be able to achieve a lower overall
20 height of the closure, it is advantageous not to attach
the coupling elements of the closure body 1 on the
closing plane V, but to offset them downward in the
longitudinal direction along the generatrices of the
closure. This measure is illustrated in Figure 25. The
25 coupling element 6.1 of a connecting arm 5.1 is arranged
(partially) underneath the closure plane V. The cross
section A-A through the connecting arm clearly shows that
in this way the coupling elements are formed by means of
an undercut 22, in order that the coupling elements 6 can
30 protrude movably according to the invention, in order to
execute the relieving movement. In a corresponding way,
it is possible to displace the connecting arms 5 even
further downward and to integrate them almost completely
into the closure body. This makes it possible to realize
35 a closure cover or a hinge part with minimal overall
height and to design it, for example, as a flat plate.
Figure 26 shows an exemplary embodiment with a
hinge arrangement integrated into the closure body 1. In
the closed state of the closure, the connecting arms, not



ot her enbodi nents. The additional bending region is formed by |inear
bending regions 11.1, 11.2, which 25 connect the coupling elenents 6.1,
6.2 to attachments 16.1, 16.2 of the closure body 1. Furthernore,

addi tional bendimgestzieer 12.1, 12.2 are 38 ovi ded, whi cPOBRAE/ QU6Supper
coupling elements 7.1, 7.2 to the cl osure cover 2. The attachnments 16.1, -
16.2 are rigi dlv:.ublhec:t.ndthus%lgurhe tieswithppdyhe opter;sentionralof
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pivoting positions are provided, the closure according to -
this exemplary embodiment also allows an opening of up to

15 270°. The closure cover then touches with its rear edge
34 the outer surface of the container represented here.

It is readily evident that the bending regioms 9,

10, and the additional bending regions 11, 12, must not

be understood in a narrow interpretation. Rather, for the

20 hinge movement according to the invention, it is impor-
tant that the flexural rigidity in these bending regions

clearly differs from the stiffness of the coupling

elements, intermediate parts etc. and brings about a
defined bending around of the connecting arms 5 in areal

25 or linear bending regions 9, 10, 11, 12 (concentration of

the bending-around effects). The other parts of the

connecting arms 5, on the other hand, are to be

elastically stressed only slightly in order to bring
about the elongation relief according to the invention.

30 This ensures that the hinge executes a selected pivoting
movement and that undefined inversion processes ("tumb-

ling movements") are not produced. For example, by the

use of different materials (different moduli of elasti-

city) for bending and intermediate regions, the solution

35 according to the invention can be achieved in an equiva-

lent manner. In the same way, the required effect can be

achieved and the required relieving movement can be
accomplished for example by stiffening of the interme-
diate regions (for example by ribs or special shaping).



10 270 [err]. The invention consequently nakes possible three stable
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shows, optimized in a way corresponding to their stressing.

For special applications, mixed embodiments

15 having a bending region 12 without a snapping effect on

the cover side and a further bending region 11 on the

closure body are also conceivable. It goes without saying

that the inventive idea also comprises solutions in which

the coupling elements have additional connections (for

20 example radial or lateral supporting struts) with the

hinge parts, as long as the required elongation-relieving
movement for the intermediate parts 4 is ensured.

With reference to Figures 27 to 29, furtherx

embodiments of the invention, which use in an optimized

25 way the tension/compression profile produced transversely

with respect to the connecting arms, already explained

further above, are to be explained in more detail. The

snapping effect of the closure is accomplished according

to the invention by the elastic deformations or the

30 spring effect and the interaction of the elements of the

connecting arms 5, i.e. of the coupling elements 6, 7 and

of the intermediate element 4. On opening (and closing)

of the closure, the stresses decisive for the snapping

effect are produced on account of the arrangement and

35 configuration of these elements 4, 6, 7 according to the

invention. As described with reference to Figures 13 and

20, torsional stresses acting on the coupling elements 6,

7 are produced about the longitudinal axis of each

connecting arm 5. Along the shorter side of the coupling
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di agrammatically, two connecting arns 5.1, 5.2, arranged on a round cl osure
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load are interpreted as components of torsional and-
tensile/compressive forces.

15 In the consideration of the equilibrium of
forces, it is readily evident that here the intermediate
elements 4 are loaded essentially only by forces in the
direction of the longitudinal axis of the connecting arms
and, upon actuation of the closure, have the tensile and

20 compressive regions described further above, the tensile
forces occurring primarily on the longer side edge of the
intermediate element 4, on the tensile edge 32.1, and the
compressive forces occurring on the shorter edge, on the
compressive edge 31.1. As can be seen from Figures 27-29,

25 these longitudinal forces are introduced from the bending
regions 9, 10 eccentrically into the intermediate element
4, i.e. in these configurations thé film hinges are
attached in the region of the outer surface, not visible
here, of the intermediate elements 4. On account of such

30 eccentricities, a secondary bending can occur on the
compressive sides of the intermediate elements 4, but is
largely avoided according to the invention. The
flexurally rigid configuration of the intermediate
elements 4, according to the invention, is therefore

35 important.

Represented in Figure 27 is a particularly
advantageous embodiment of the coupling elements, which
utilizes the tensile/compressive relationships well. The

REPLACEMENT SHEET (RULE 26)



elements 7.1, 7.2. These forces are equal if the coupling elenents 6, 7
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consequence, in Y P! %i%me&t%' rmhtv&r neelatheed addyndebn t he
bendi ng re%|60ns cadln%g | s%%ot e W) 95/ 2 ves -

PCT/ EP95/ 08651 lridiou SHFHEHP thBhrkP H‘rP? h‘é%ﬁ‘a?ﬁb"? EPIHERg %gYBrds ths
achi eved, but doiffredbivee edgeccsilnl.arks %@ 1remudtiovdisadyangagieows t he

bendi ng regqi ong, glqkélgls ﬁgeg" nlc\_( %{jﬁ?gte?_he&c&g jheq Qlelag 68 ¢he

10.1, 10.2. Thi e cor e 1 nvention speci |caIIy I n
order to infl ue:mhar( Ihand)vmwe@a}dme‘egd-lmm@ft ¥heoF inghelemedity

process. In the, Q{&quh an), 10 iy +?F P dudh thihingd @ndd, it
I s achi eved, for exa e_upper cl osure co %not sqown her
firstly eddcut es@nlothu%l ﬂFVoPPﬁémﬁfﬁ@Kn@ﬁt AR %ﬁ%’ﬁ é)

level of the maugdinigd.emad iandEheoHagerlbfethe @@ew.pmnewwdumms,pmmu ng

oo it ekl ed 08 aRl€ A1 6 Shade €0 b Ui el 933 eEness.
Figure 28 then shows an embodiment in which the -

intermediate element 4 has a wall thickness varying over
15 the width of the connecting arms. In this case, it is
important that, according to the invention, the inter-
mediate element nevertheless acts as a substantially
flexurally rigid plate, i.e. that this wall thickness
variation does not lead to any bending of the interme-
20 diate elements upon actuation of the hinge. It can be
seen well that, in the compressive region on the
. compressive edge 31.1, the intermediate element is of a
solid design, in order to prevent buckling or bending. On
the longer edge of the intermediate element 4, i.e. on
25 the tensile edge 32.1, the wall thickness is reduced,
however, for example to 1/3 or 1/4 of the wall thickness
in the compressive region, and allows an increase in the
overall spring effect of the system, this region assuming
the function of a tension spring. In the case of rela-
30 tively small PP closures, this tensile region may be
designed, for example, as a thin film of, for example,
0.25-0.5 mm. It should be stressed once again here that
the intermediate element retains its function as a
flexurally rigid element and the occurrence of unwanted
35 deformations due to bending is to be avoided.
Consequently, during the actuation of the hinge, no
bendings of the intermediate element 4 occur along the
tensile edge 32.1 either. The coupling elements 6, 7 have

REPLACEMENT SHEET (RULE 26)



at the same tine reducing the elongational forces by 15 cooperation of
~material properties becones particularly clear fromFigure 20. The choice
of the angles [err] and [err] and also the distance a apart of the bending
regions 9, 10 wen\wsy230a7 a broad contrel 3Barge for the PCEZEROBZO0661t he
hi nge. 20 Particul arly advant ageous are arrangenents of the bendin
regions 9, 10 ihenehackubkbankdaldy ractangydaul ¢yosppection ans anwpdl

regions are as tﬁ cfa%;hrm;sael §ﬁe£ee9a{;ﬁaﬁ%ﬁé wad e eﬂlmwa b£0RRESI t €

bendi ng regi ons 1 an bending regions 9.2 and 10,1, are to

be 25  as far ’5’5%@&%’:@ ﬁ-&ﬁmﬁﬁtaF-Pthﬁn"ae’a% o region ali khe tepside;
the axial direcddgen 32l c.qanw&qm Qhecu:hesef beoboiritdonshenoregalre Behavi or
of the hin% is as sta&] pgg t]:; I nst tvvlstl of t he, cl.osur

parts (actually undesi a9y S‘Q}" r‘WF‘Hb FBBNce to
Fi gures 2la- Zldzh:.amldhasonal frossidEbld | eprfmlg |héhavmorng ime thatendtt
processes and fg quﬁpl e r e dois | @ﬂﬁé

el enents are deg{:cﬁllhh?e(?e Qﬁag’;ulrtgp cog% éirqgt [%%togé'gnor- dlél%]‘%f to

i nvention can Fdomrsissiat and 28} uBathd IDOUPHRY tekaments rGict ¥r apd

measures. Fi gur&élﬁ@éﬁ@aﬁi&%ieﬁeﬂahl Q0 KdwEdh @hé rdYidh hes %h%' I ght

convexity 20 transversely with respect to the lon |tud_| al dire X
a preferrdd® deSPRregslye: #RE%i £y - Lo 2PLHYsWRS tf@“l"@‘é’ﬁssclﬁ'%‘g P‘é‘sof

the cl osure pamiveifh®uekildngd On YReO2th2@9hand, the tensile?fegion on
PCT/EP95/00651the tensile edge 32.1 is greatly reduced and participates
in the spring effect, as described above. The cross -
sections of the coupling elements 6, 7 and of the inter-
15 mediate element 4 correspond in this example. It is
important also in the case of this embodiment that the
intermediate part 4 has a geométry to keep the interme-
diate part 4 flexurally rigid during the actuation of the
hinge. The transition between the different wall
20 thicknesses may be relatively abrupt, take place over a
relatively large region or else at different locations in
the longitudinal direction, depending on the desired
spring behavior. The features referred tc can also be
combined advantageouély with the further features of the

25 invention presented above.
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T TT——

‘region 9.2, arranged obliquely wi tbﬂ"]ﬂﬁlmﬂmﬂﬂu mm| ongi t udi nal d' rection,
preferably has a straight form signs may be curved or
exhibit a nonlinear..path. The interrfeditat& part* 4.2 here |ikew se 5
has. a convexitywg09sgraespondi ng to the -cBapking el enentP@T2ZEP5/00651
connection 9.2 is designed as a film hinge, the nmovement behavior is
[sic] differs in conparison with the escribed further above
essentfally onl ¥ On CCRURLI¢Ltna, GO OitoksBlonkile. CRLDALTO SlaEP i P2
ng

10 The conveX|ty 20 has the resu at the~cou el ement experiences
a stiffening w hhngespbaving f|exural forces [err] Wth respect to

t or si onal forceg)[erg]flgg@eﬁghgetgggg Kg)@ | ower resistance, so that the

desired elongatjon- relief acconp i votin nent 15
substantial Py iR theadPPgePFloiPﬁ‘ﬁet IP@"&r r éai/’i"h l°f£'f %‘b‘ﬁ?le%t? 372 is
acconpl i shed by an ellas¥i ofradtabied pbmemgoppsxtlﬂensrrmmm“gamese S

additionally superpogsegd thre | Y Lace

convex parts 6.2, 4. gg T%\e{tr%tarﬂl%g ggggtq gri 2% Ségﬁere t%% S'L}cf%{ql onal |y
i ncreased. Figure 21bessbwdbetwaam| twg atabde Bl'zotmgcrpqss-mct vi a
a filmhinge 9.2 to § ﬂ;ohnwmsat&mrLaéhZPiW%iagurﬁdmf&?ns&waaﬁ

here a straight, flat I's relnforced the“céntral _region_b
rib 17 25 10running FW°tﬁEchoﬁﬁﬁPﬁﬂlH§Y°H+?SCP?6htFPnﬁh%%c}Pﬂiﬁg ?e%ﬂ%dto a

rei nforcement of theceRteti Butdidd Oi_:BeCGJ‘eha- S@tel 0 thbinbbeRerg iof éﬁe
coupling el enent 6.2 dlrectlg In,a correspondi

t ud
a stiffe- ning can aPé’BsBécﬁhﬂgglﬁﬁgn’#’ﬂe’?ﬁé“?’fﬂﬁﬁ h&bePPRELPS PSS 'by a
plurality of narrowebormhg.stabag phxbtdngspoaition;

c) two connecting arms (5), which are arranged at a

15 distance apart and in each case comprise
ca) at least one coupling element (6, 7; 16) pro-
truding movably from a hinge part (1, 2),
cb) at least one substantially flexurally rigid
intermediate part (4), which is delimited by
20 two bending regions (9, 10; 11) enclosing an
angle with each other;
characterized in that
d) the bending regions (9, 10; 11) have at the point at
which they come closest to each other a distance (a)
25 apart such that each connecting arm (5) is substan-
tially stress-free both in the opened position and
in the closed position;
e) in the relative pivoting of the second hinge part
(2) with respect to the first hinge part (1) between
30 two stable pivoting positions including a dead
center, each coupling element (6, 7; 16) executes a
maximum elastic relieving movement in the region of
the dead center.
2. Hinge arrangement according to claim 1, charac-
35 terized in that the bending regions (9, 10; 11) have at
the point at which they come closest to each other a
distance (a) apart such that each coupling element (6, 7;
16) extends in the open position substantially perpen-
 dicular to the closing plane of the hinge parts (1, 2).




—————1

ribs or material reinforce Hﬂ'M’MﬂW”M‘?abom a stiffeni ng transversely
wWth respect to the longit il L may be provided. In this case,

torsi onal novenents of the coupling ¢l eherit 6. 2 transversely with 35
respect to the WOng5Y2a8092l direction R ar35largely supprRCELEP25.400651

coupling element 6.2 will execute in particular flexural novenents in the-
- ditection of th2.arrow Eitnge. anrapgement hageosgdingg tharladah Lt onf edi ngs

may be used in cpRPioebifRed LA tfdi! itBRAlnaRdiE)g whidlD b/ didfdsed by
- 25 - PCT/ EP95/ 00651 regions_11, 12 (of. :Lor arﬁl e Fl% .1
Figure 21c showEReReRILRG| ZPFLeRBol? meh?) 1 IR VR ‘éec‘%b‘? P efias
6.2 1is connectelevE@lBowihdg) Borgel&:2 to the-internediate part 4.2. In
order to be able to 5 absorb t(ﬁi onal and _fl exural ces via the

coupling elenent 6.2, a thinni g

).

Cid e o P i s b o Sin i ded here in the

upper region 18 of the coupling e enert. In %r der-%'hat ¥ he coupl i ng el enent

6. 2 has adeguat rald o s t | I 3 | $s not
10 provi dgd o‘\gll‘é%\"?h% jétélégr%%%% %%%%T%&ng% e%é%?lﬁjﬁg%?&%ere

the torsional adifl she apngbecabighe iF cfremed Ay stvesdimes rrtanding
nonents requi r glefPEndGurASNEAt k8R Rirritfctdiryy 9sd f (SR] | ¥nabgorie dely
certain regions g% the couplipg el enent. The bending 15 region 9.2 is
this case to be*SHepEtVe PR FFv®a defined region is used for the

actual bending @round aiitde apramgémegtaatcofliag toaciliadwed bychdwac-
tran5|t|c"h0 terized in that the angle & has a value which corresponds
to the following formula:
¢ = 2-ArcTan(Cos o/2)
where the angle o is the angle enclosed by the connecting
arms (5). '
15 5. Hinge arrangement according to one of the prece-
ding claims, characterized in that the bending regions
(9, 10) have unequal angles (\;, A;) with respect to the
edges of the connecting arms (5).
6. Hinge arrangement according to one of the prece-
20 ding claims, characterized in that the connecting arms
(5) are connected to the hinge parts (1, 2) via addi-
tional bending regions (11, 12) arranged substantially
transversely with respect to the connecting arms (5).
7. Hinge arrangement according to one of the prece-
25 ding claims, characterized in that the connecting arms
(5) are designed asymmetrically with respect to the
closing plane of the hinge parts (1, 2).
8. Hinge arrangement according to oﬁe of the prece-
ding claims, characterized in that the connecting arms
30 (5) run in a kinked form, lying in one plane, and are
arranged over part of their length parallel to each other
such that they have at opposite ends a different distance
(k,, k;) apart.
9. Hinge arrangement according to one of the prece-
35 ding claims, characterized in that the thickness of at
least one coupling element (6, 7) is varied such that the
flexural and torsional stresses are substantially the

and

in



fromthe material thinning in the region 18 to "m 2 having a
sudden change in material thick- 20 ness. (J hows an
.exenpl ary enbodi ment in which the coupling eI errent 6.2 h s & naterial clea-
rance 19, or theic@g#a3ap®l enent consi st-s 36f two parts. ST EPSISIO0ESL S
are suitable in particular in the case 25 of relatively large hinges, in
order to bring a=me dvesr rdeessrird laoupldng | elsmnearit y(6,THD <l earances are

in this case arrgjged s ;'9%1&? [ ng a -
i nfluenced or arl?onl i%'ﬁ%enced;}?% eéslégr% eé(tgﬁt Eﬂhﬂ §re§?§%§s may
inthis case, astqrﬁ‘ﬁq{i dmphatepbedthipkness\ef e eounking etll?é'et‘,"&upfl i'ng

~element 6 or reagh déctadsds ESﬁéiﬁﬁoﬁéﬂ:?Oﬁ-o& iltds InfEged t HO@e eagendo
that, for exanple for, esthetic, reasons or the purpose of saving nateri al
or for infl wencithf Fherhenfids §cs, the internediate parts 4.2 may

al so have 35 Qs esporHinge rrErigemer!tc cvoaeingHhme \one oft tines priece-
ensured that acrtal sfiffness_of e, Lnt e r

in order that tfe ove n?s%eqﬁ%ﬁ%%tég%g?& %znﬁ:g;at%e #}?véeﬁ? 8%§Féﬂelﬁsured
and that uncoor dibe rsgenhd rhinge @axtf 621 5 dachocoupding ellsmentpdéi-al7i

WO 95/23097 16) is under’fensile stresspg/:ﬁ?gQKJx%}l SEYd {(31)t, s

possible, while retaining the flexural stiffpess of I nt.erne ate arts
4, to incrédse mumdes AARRRERTIR 131KReS {OR sibRaPhopEeRgside; GFFQGf

i nternedi at e pargckt thHe betwdieit dihd twedldidedledgaec (31, 32) there 1:|.es
a stress-neutral region (N).

12. Hinge arrangement according to claim 11, charac--
terized in that the neutral region (N) 1lies in the

15 central third between the two side edges (31, 32).

13. Hinge arrangement according to one of the prece-
ding claims, characterized in that at least one coupling
element (6) has a convexity (20) perpendicularly to its
longitudinal direction (R).

20 14. Hinge arrangement according to one of the prece-
ding claims, characterized in that at least one coupling
element (6) has at least one reinforcing rib (12) chan-
ging the flexural rigidity.

15. Hinge arrangement according to one of the prece-

25 ding claims, characterized in that at least one coupling
element (6) has a material thinning (18) changing the
flexural rigidity.
l6. Hinge arrangement according to one of the prece-
ding claims, characterized in that at least one coupling

30 element (6) has a clearance (19) changing the flexural
rigidity.

17. Hinge arrangement according to claim 16, charac-
terized in that the coupling element (6) is composed of
two parts enclosing the clearance (19).

35 18. Hinge arrangement according to one of the prece-
ding claims, characterized in that at least one inter-
mediate part (4) is designed such that it is flexurally
rigid in the longitudinal direction of the coupling
elements (6, 7), but as a torsion spring in the



5 dingly designed such that they are flexural

| ongi tudinal direction in relation to the coupli ”ulnl mllullmllmﬁmand do not
pernit buckling. In the trans- verse direction with fespedt ¢

connecting arnewd, 9s)g30orernedi ate parts 37 a¥e desi gned Eﬂﬂﬂnmoadﬁy act

10 in this direction as torsional springs, for exanple by being shaped in
a lanell a-1i ke eransvers&edimaation| théhetoway, when the hi nge arrangenent

i s actuated thejgorsi or@{?ggn;ﬁag%%%gﬁ |£g:g PR t@o r@_{gfmﬁ@ssdlglsaéhe

spring force brought abou I Ng e enen Figure 22
shows a detai l eﬁeviéﬂﬂoinatbéﬁn&ibﬁr 3“&?—#‘5 Gas Th A the

exenpl ary embodgstHeNiameLPadi NGrt OrfHdUr furding heus:omké Nl 7
are arranged ri |d| and perpendicularly with respect to the closure parts.
The arch of%®a b## t1PRreby resulting 20 in a 180[err] opened position

of the hinge pazos, notHihigenabeargenént scdovibdingtte mesehttiorpredde

| d th
"vent | on such FHag . CRHLpAr s SRt TRsH S PoRgeC Elled Colddtlid 45l
connecting arm (5h paxet iaxtrangedec eeepl ifinpmwsthecjombside. 6, i, fxrontn of
stress-free st %émbi‘ﬁn%g“ ?29)‘eEBmEar ¥ gHROd1ERG! ,th@%.n“sqlaﬂ 'éiﬂ:-ﬁm S

have a further particularly Ere erred form The wall thickness of the
coupl i ng el@nenthe;Binge RRBCH r b tBL- conpressive edges 31.1, 31.2, visible

fromthe front 219 t he nwélﬁm@é’ﬂt ‘acdcodding - Yo d-:yans 20, tdadad N
this figure. | s, achi gvedq b ans th ndtorsronal
properties of t'ﬁ%r"bﬁ I*'hgtq'lﬁ% aé‘ésdgfé’é:’ ﬁegﬁﬁn Y3 IR Fhe
entire width b. (Jl'hez)/vatbud:lmokneserlappinf thebtlosedepoeaihiohat t he :
flexural and togfional Hinge arrangement according to one of the prece-
15 ding claims, characterized in that a web (14, 15) is
arranged on at least one of the hinge parts (1) between
the connecting arms (5). '
23. Hinge arrahgement according to claim 22, charac-
terized in that, in the closed position, the web

20 protrudes beyond the closing plane into a recess in the
other hinge part (2).

24, Hinge arrangement according to claim 22, charac-
terized in that webs (14, 15), which touch or overlap
each other, are provided on both hinge parts (1, 2)

25 between the connecting arms (5).

25, Hinge arrangement according to one of the prece-
ding claims, characterized in that the terminating edges
(25, 26) of the two hinge pafts (1, 2) lying between the
two connecting arms (5) overlap.

30 26. Hinge arrangement according to claim 25, charac-
terized in that the terminating edges (25, 26) of the two
hinge parts (1, 2) lying between the two connecting arms
(5) have regions which are of complementarily convex and
concave shape. ' |

35 27. Hinge arrangement according to one of the prece-
ding claims, characterized in that at least one of the
connecting arms (5) is attached to the assigned hinge
part (1) underneath the closing plane (V) and is lifted
up from the hinge part (1) by an undercut (22).



35 properties produced over a finite rT m1 1dth b are as

uni form as possible. In an approximation Hllmuﬂﬂaﬂm ﬂl ess is
conti-nuously reduced, the wall thicknesses af the torpréssive edges 31.1,
31.2 formng thwosasp!zaepuo in relation to3ghe wall thickpeBAiBER9%L00681

WO 95/ 23097 - 27 - PCT/ EP95/ 00651 tensil e edges
32.1, 32.2 as tR8.hei ghHingk anrahgemeht adgerding tonpnesefvthedprecerth
respect to eachy QLgerclLimLhe ?H&Eé geEi268 21n Oéhé‘ee Cﬂi'“ef éngcfw&d5 i s
adapted to the out&r contour o osure for exa les_in
cylindrical surPagétapea, thaccrnnestingearmsof5) h%reom??wg%%ﬁ%n?% %y be

adapted to thi smuheroﬁenhgﬂge%a@hs‘masyl ae&assaxermwy enbodi nment

repre- sented, é nin a gl anar surface ﬁrea gure 23 sh V\? ghgreferred
embodi nent Por sBAPPRAFFARASTAR g%"?@ﬁ?‘ RIS ERPRE AL B P PE2RFOsur e
cover 2 with t\/\dinguplllalignsel almtae tertized 2imr thagedtr |ig distadetpemidoul ar
on the closure t . f clarilV ' t [ e
connecti ng armngL. tﬁl?hg’hrhpgﬁ’ne Pate %é‘?’éctt&ngt PAn l{aesg %ﬁé Pﬁn&@

el ements, whi chbandingnnegicust 69+ hd0bt And anosaterpsdaatarpamt (éhewn. The

coupling el enengghas thﬂin&é%éﬁl&éﬁénétaé&@r&ﬁ@'w onelb2Ng1dihs 2 € The
cl osure cover has a round Crgss section, i1.e. the coupling elenents 6,1,

6.2 lie hetB i n2Bnecharrespriardyiny thagedtidia taistahde @pdootor cbhibfi ng

el enents there pafpbgescadch ¥6bnddtiii 4Ami $5Ychagnerber tnher ibénding m as

part of the CyllndggngBJ&Q, 10, 11) with alternatingly positive and

negative inclination with respect to the side edges of -
the connecting arms (5).

15 31. Hinge arrangement according to one of the prece-
ding claims, characterized in that the intermediate
element (4) has in the tensile region neighboring the
tensile edge (32.1, 32.2) a wall thickness which is
reduced in comparison with the compressive region neigh-

20 boring the compressive edge (31.1, 31.2) and acts as a
tension spring.
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and lies within the outer contour of the closure. Con- nected to the web 14
are two thin walls or nmenbranes 23.1, 23.2, which connect said web in turn
t0 the outWwo9383097r egi ons 24.1, 24.2 of the cylinder wall ofPGIFFISOBES] c.
The | ower closure part or closure body may be equi pped with nenbranes in a
simlar way, so that by neans of web 14/88d nenbranes a dusttight
connection is acconplished in the hinge region. The nmagnitude of the

menbr anes of 30 the two closure parts is preferably nmade such, that they
touch or overlap each other. Instead of menbranes 23.1, 23.2 Ich are
arranged between web 14 and regions 24.1, 24.2 of the closure/wall,
according to the invention continuous nenbranes between the fYegions 24.1,
24.2 may 35 al so be provided. It is inportant that these nmbranes do not

adversely affect the functionality of the coupling elenentg, i.e. do not
prevent the relieving novenment -according to--the-i-nventiorny Figure 24 shows
a section thrdqugh the web 14 of WO 95/ 23097 : - 28 -
PCT/ EP95/ t cording to Figure 23 along the
line of intersection-B-B. The cl osure body, not showh ifi this Figure 24, has
a correspondi ng web 15, which pro- trugdsl upward n Order to achi eve as
tight a connection 5 as possible he C ting arns, the two
webs 14 and 15 overl ap each . e se rgmthe figure, the web
15 has in cross section efm nat i e 267 i T®sponds to the
term nating edge 25 of
. A "
b e
v ¥
\.
L2 /] 3
62 -
A2
N
— Lmax
d

FIG, 1

_s-‘r"



w

the web 14. In order that the closure kinematics are not 10  hi ndered by

t he overl appi ng webs, according to the invention it is provided that the
tef mi-nat i WP 252909DF t he web 15 has in cross section substanFFEF??ygmﬁbncave
form and that of the closure cover, which after all is swng outward, has
a substantially convex form in order 2/8615 achi eve as good a gui dance
and Sealing as possible. It goes without saying that it is also possible to
provi de cross sectionally straight term nating edges for both webs. In
order to be able to achieve a | gwer overall 20 hei ght of the closure, it

I s advantageous not to attg e coupling elenents of the closure body 1
on the closing plane V, bu? 30«0 set them downward in the | ongitudinal
direction along the genePa s&xof the closure. This neasure is
illustrated in Figure 257

5.1 is arranged (part|a1ly) upNgs ~\e gtosure plane V. The cross
section A-A through the S ably shows that in this way the
coupling el enents ar¢ n ‘ ) undercut 22, in order that the
~coupling elements 6 éaﬂp Of" < according to the invention

in order to executeg’ t
possi bl'e to dISp|aEE?
i ntegrate them alfp8
possi bl e to reald z&
overal | hei ght &nd¢
shows an exenpl ai
cl osure body 1.

lg) a corresponding way, it is
Wen further downward and to
$Ure body. Thi grmyrakes it

e part withe mnina

s a flat pla Figure 26
angenent |nte¢fated into the

FIG. 2
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the closed state of the cl osure, the connecting arns, not WO 95/ 23097

- 29 - . ~ PCT/ EP95/ 00651 visibleinthisfig‘ure lie thr&?gs,a
out er -cont WO 9SA309he cl osure and are received by recesses 28 2. At

.the connecting | ocation between connectmg arm and- the closure cover 1,

the latter has an only very small, 5 nmininmal height or wall thickness. As
can-be seen particu- larly well in thi epr&entation, in this posi tion of
the cl osure cover 2 opened approximately 1 t he hi nge arrangenent
allows said cover to be pi®oted f rearwardly and downwardly. In the
| ongi tudi nal direction 10 L the clgsure, whe clgsure cover thus lies
under neath the upper edge 29. the ClBgure. g andaal | ows unhi nder ed
access to the spout 33. l/f'/a pl ty (g rvotli i%Yns are provi ded,
t he cl osure accordi ng/(c tThi . i sot al | ows an opening
of up to 15 270]-€1 T]""" 4 hes WM gh its rear edge
34 the outer s .rf"'"="“jj‘i__ n leb ig readily
evi dent t hat [T|Téf DER 1 egd ddi §i opal bfndi ng regiams
11, 12, nust lgatlbel.s pr et atipn. ter, for the
20  hinge lenknt { pecdr di Lt it hper-| =t that &Be
flexural rigidh T/I tneij rly differs f o t he bt
stiffness of|tlhel coliplingg dijafe part{s ¥tc. fand brings
about a defi f ng |a Trecii=-ha-al 1 W& eal 25 or
| i near bendips r AT OTT D ;
s &l %S
. ° o . > ©
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t he bendi ng-around effects). The other parts of thé connecting arns 5, on

t he othervpgﬁﬁasgfe to be elastically stressed only slightl| yCrEresdessit o .
"brisng abou ongation relief according to the invention. 30 Thi s
ensures that the hinge executes a sel ect ¢M&i voti ng novenent and that
undefined inversion processes ("tunb- |ing novenents") are not produced.
For exanple, by the use of di2ferent materials (different moduli of elasti-
city) for bending and interned the solution 35 according to
the invention can be achieveg ent manner. In the sanme way,
the required effect can be :chieved and the required relieving novenment can

be acconplished for exanpl ¢ ¢ interne- diate regions

(for exanpl e by ribs or spgecl - 30
PCT/ EP95/ 0065I\Ji nce <y TTmaT exepf)l ary enbodi ments with film

hlnges are represented in di,¥g regions 9, 10, 11, 12

have been represented as @ bgNndi ng regions are realized
in sone other way, for 5 X )
elasticity, the bending rqgjqnsg ; 1y ; qua|ngly wider. It is also
evident in particular fromjFigurgs
general |y experience great i ffects than any addltlona
bendi ng 10 regions 11, 14 i . The various bendi ng
regions therefore do not h bendi ng properties, but
can, if required, have charjacteristics o '

| 1—= FIG.6

10.2

€1 E2 .
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FIG.7



optimzed in a way corresponding to their stressing. For special
appl tcation §5X¥fdy enbodi ments 15 havi ng a bendi ng regi on %%I 1 ﬁﬁgt a’
shappi ng ef ?égt on the cover side and a further bending regio % L

cl osure body are also conceivable. It goes w thout saying that the

i nventive idea al so conprises solutions in&M6ch the coupling el enents have
addi ti onal connections (for 20 exanpl e radial or lateral supporting
struts) with the hinge—p ~3S | ong-as~the—reguired el gngatdlan-relieving
novenent for the intgrnediate parts 4 is ensured. Wth reference t\o Figures
27 to 29, further ergbodi ments of the invention, which use in an optim zed
25 way the tensiof/conpression profile produced transversely with respect
to the connecting aJns, already explained further above, dre to be
explained in nore detaill. The snapping effect of the closure is

or the

acconpl i shed according to the invention by the elastic defornmationg

30 spring effect &and the interaction of the elenents of the connecting
arms 5, i.e. of the\coupling elenents 6, 7 and of the internedi at¢ el enent
4. On opening (and chosing) of the closure, the stresses-decisive for the
snappi ng effect are pyoduced on account of the arrangenent and 35
configuration of these\elements 4, 6, 7 according to the invent/om2 As

es acting on

described with referencg to Fdures 13 and 20, torsiond stre
axis of each

the coupling elenments 6,\/ ars produced about the Iongigudin,
connecting arm5. Ao t e sfort ide of thé co in
'ng ¥ 127! Ty -

10.1 ) 102
= i i —q
F* .9 q"‘“l».’ | coeem——— ~ -~
T2, FIG. 10 &2
9.1~ o5
6.1 |
1.1 12\ 52
FIG.11 1

FIG.8



WO 95/ 23097 - 31 - PCT/ EP95/ 00651 el enents, on the
tensile edge 32.1, atensile region is built up, and al ong rhﬁﬁ#@@@ﬁ%'Pide
of -t he coupvossnrasvenents, on the conpressi fwgdges 31,1, a cb 3
region is built up (longitudinal stre singg. y reason of 5 t he
function, these tensile and conpressiVe_stresses are greatest on these
outer edges 31.1, 32.1 of tHE connecfing arns 5. The torsional and

| ongi tudi nal stresses are coupled with odglanopbet and are built up by a
i near | oad, which is introduced into §he(intgrnediate 10 el ements 4 at
the bending regions 9, 10. Thil®.1vegding Prodéss can be readily understood
if a vectorial con- sideration is/undertaken-ef¥dlthe forces along the line
| oad are interpreted as conpone a orsi opal and tensi’l e/ conpressive

forces. 15 = = In the ¢onsi demat i om— of he equi | i bri s of
forces, it is readlily evident £ hat hefe the it e§- di ate Ienenfg{i';?e

| oaded essentially only by fqg Cﬁ%.gn t he ﬂHLg, ion_of. rhé Langit udi nal axis
of the connéCtrng arns and, upon 'a tuatig *of the closure, have the tensile

and 20 conpressive regions described further above, the tensile forces
occurring primarily on the | onger side.edge of the internedi ate el enent 4,
on the tensile edge 32.1, and the conpres;ive forces occurring on the
shorter edge, on the conpressive edge 31.-2 As be seen from Fi gures
27-29, 25 t hese | ongitudinal forces dre in;r’ ed fromthe bending
regions 9, 10 eccentrically i ko2t hg~ilietned ate el enent 4, i.e. in these
configurations the film hinges a in e region.-of the outer

surface, not visible here, P te eﬁngme.nts_?. On aF?GJnLIO)f |

such
)
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30 eccentricities, a secondary -bending can occur on the conpressive sides
of the internediate elenents 4, but is largely avoi ded accop
irfavent i on.woes23mexural ly rigid configuration of the i nterrre ate e errents

4, according to the invention, is therefo?#85 i mportant. Repr esented in
Figure 27 is a particularly advantageous enbodi ment of the coupling
el'enrents, which utilizes the tensile/lcgnpressive relationships well. The
WO 95/ 23097 32 - PCﬂLﬁPQS/OOGSl coupling el enents
6, 7 are designeﬁﬁin a rpor-lgyert-v manner @hd conggequently, by reason
of their symetr | eagast & ~enh§c- &t r essgs B e coupl rng el enents 6, 7,

avel a .tlvel sol e like ©

nenr
ESTTVE g JOAPr €SSi Ve edgé>431.1.
. y Wf g el enent s\ ﬁi ded.
hull he fan - AT TW-Y. Sho—e6 'o el ements op t

32. Lfare magdg A £ bewrmuch thi dae aro can thus ad U-
optimally a ten§Eon, fe-axi Hrlaf@ t orsijo \ - As in the case §f the
previ ous enbddi nents, \he¢A nyernedi at e P mede to have urf form
stiffness. Figure Z3 'Fr lows an enbodiNgent |

acting as spring
configuratio
As a result
On the othe
tensile

el ement 4 hasla wag t Rness VErying pugr 15 Adt h of the
connecting arfrs. ITT~W|s case, it | sot=mpott arjt dctording to the
invention, the igfer edi at e elenegl nd¥er t Hel P as a substantially
) )
I\ L v
~ N - -~
- -
w v




flexurally rigid plate, i.e. that .this wall thickness variation does not

| ead to anyy@efithosrp of the interne- 20 di ate el ements uponl‘@‘mmslof
thé hinge. It can be seen well that, in the conpressive region on the

- conpressive edge 31.1, the inter medi ate B/Fent is of a solid desi gn, in
- order to prevent buckllng or gqndlng On the | ofg@r edge of the
internediate el enent 4, i.e n the tensile(edge 32.1, the wall

t hi ckness is reduced homever for exanple to 1/3 or 1/4 of the wall

t hi ckness i n 4he ~—ard—at o a1 1Jc Se i n the overal
spring effect of the syZﬂ- seiem—ass#1i ng t'f hﬁictlon of a tension
spring. In the Rase of rel a-T"3 vel ¥ismal/l 2f % S this tensile
regi on may be designed,10.3r N\ as a thfn f|| Ebr exanpl e,
0.25-0.5 mm It should be stiessed ohce ppgai hat the internediate
elenent retains its function \as a fLdxewald 2l nt and the
occurrence of unwanted 35%-1°d¢ At i\ons dle ben&ing is to be
avoi ded. Consequently, duri ng £ actpati ory of Yt h& hi nge, nk&{ekd ngs of
the internmedi ate el ement 4 ocfu@ Bl ofig the {en®id e\edge 32.1 either. The

coupling elenents 6, 7 have WO 9 23097 - 33 -

PCT/ EP95/ 00651 here a substafitiall yfrecfgangular cro$gs sectl on a% \/\ka‘“F

t hi ckness whichyis greatel=ran t hef wal 2t hi Akness -&f~f i nter Jt
element in the §ensile regipn at tf€ rer evedge 32 1(cf wal | thickness:
proportions t rguT e 208 . - FTgare 29 tnen shows an exenpl ary
enbodi nent :

‘ * » ~
2 7”5\ k1 /7)4 12
41—l 101 w2 ,,
9.1— ~ 9.2
>/ _N_ k1# k2
6.1 6.2

2./  FIG.15
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whi ch has a favourable spring behavior, in that it includes the features of
t he enbogigesgesaccordi ng-to Figures 27 and 28. Both the cBCI/EPISpoesienent s
6, 7 and the internediate el enents 4 haq?q in the region of the 10
conpressive edge 31.1 a solid wall thic ngss and thus avoi d buckling. On

t he_ot her hand, the tengi-ie region on the tensid g edge 32.1 is greatly
reduced and participate§'in the spring effect, as descri bed above. The
cross sections of the co\pl ing elenents 6, 7 arﬁ of the inter- 15 medi at e

el ement A—Gz:;ms-pe-nd ARt -5 Ot +n the case of
t hi s enbodi yent Z.Aat+t he i nfernedi ate-part dylhas a

k2ry to keep the
internme- digate part exujal ly rilgfd during th tuati on of the hinge.
The transition betwgen yt ifferent wall 20 i cknesses may be
relatively abrupt, tlakgpl ag4 over a relativel yqharde regi on or else at
different locations |in the ngi tudi nal diregtion, depending on the desired
spring behavior.; fhd featurpg@eferred to caf al so i ned
advant ageously wth fthe furflher features of f{

i nvention presented
‘above. WO 95/ 23097 1 M 34 - PCT/ EP95/ 00651 Pat ent
clainms 1. Resi lfi e }

in filmhinge, having

a) a first hinge pgarti#£L)f 5 Db) a secon gefpart (2), which can
assume a plyra- lity st apl e pivdt2 ng posifio fth respeFtho17
s 6.1~ “ > 6.2 :
2 ) k1 '
10.1">\ —~10.2
L~ ~4.2
9.1 S92
S 1.11 s * — s 79
J T 124 k1 122 | -2

10-_1"\ o /<—~10.2
% Ly S ' -1—4.2
M1 g1 g2 —92

11-1‘\ K /4-11.-2
16.1— 2 162 FIG.19
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the first hinge part (1), a dead center lying at -l east between two stable
pi voting positions, and which returns from each pivoting pogjtj en
10 - WOR$230¥h stabl e pivoting positions including a deg %%%?@?g%e
outside the dead centers thenselves in anggygstically resilient manner into
t he nearest neigh- boring stable pivoting position; c) two connecting
arns (5), which are arranged at a 15 di stance apart and in each case
conprise ca) at |east one coupling elenent (6, 7; 16) 0- trudi ng novably
froma hinge part (LB®), cb) at |east one substantia | exurally rigid
internedi ate part (4) thich is delimted by 20 hepdi ng
regi ons (9, 10;A3APCH SRSl angl e with each qff ,

t hat d) t he Bendi na 10; 11) have at {the pbint at whijgh t hey
cone cl osest tag hde (a) 25 &2—
connecting arm§ ally stress-free

gd

4
position and i R osiflon; e) in the of the
second hi nge pdr; QMNELt to the first{hi egn 30
two stable 'vdt:i ng positi o c] uding a dead n
el ement (6, ¥~44a) executes a NEki pjum el astic he
- regi on of tﬁyzc ad center. 2. i nge arrang | bym 1,
charac- 35 tdgni zed.in that the] bndi ng regi ons at] Uhe
‘point at whjch {tthey come cl osesf]tjo each ot her 3
.2-—-:-' 6.
l — . . " S g, .
=== > LU I M
20 17
FIG. 21a FIG. 21b
|ma
\ ‘.2
9.2
)
f I Frz .
18 [! 62
% \—"‘6.2
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di stance (a) apart such that each coupling element (6, 7; 16) extends in
t he open position substantially perpen- dicular to the cI osi pgrRip8S6ocs t he

hi'nge part Syé dsnidh? WD 95/ 23097 - 35 -

PCT/ EP95/ 00651 3. Hi nge arrangenent according toclaim1l or 2,
characterized in that the angle [err], z{}ls encl osed by the bending
regi ons (9, 10), has a val ue which satlsfl the followng fornula: [err] 5

where [err] is the angle fornmed between thé&~ending regions, [err] is the
angle which is forned by two |ines standlnd:éerpendlcular on the connecting
arnms (5), and [err}]- t he ef f ecti ve openi'ng Jangle. 4. H nge

arrangenent accordi.ng &Q clai.m.3, .charac- 104 t_ggl zed in that the angle
[err] has a val ue V\hchondstothe ' @rrmla [err] =

2. ArcTan(Cos [err]/2) where angl e a | gncl osed by the
connecting arns (5). -15 5.~ «~~-Hi nge #& According to one of the

prece- ding clains, characterized in thdt Ng regrans (9, 10) have
unequal angles [err] wth respect to the e PS_connect i ng arnms (5).
6. Hi nge arrangenent according to fone § Y- 20 di ng clai ns
[ | fteayio the hin%
parts (1, 2) via addi- tional bending feqgi H— 27 == anged
substantial ly : on

L
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transversely with respect- to the connecting arnms (5). 7. Hi nge
arrangenent according to one of the prece- 25 ding clains, Chg&gﬁ%@&%fed in
f hat- t he Q959ﬁﬁﬂbﬁg arnms (5) are designed asymetrically wi FRT ct to
the cl osing plane of the hinge parts (1, 2). 8. Hi nge arrangenent
according to one of the prece- ding clains, characterized in that the
connecting arnms 30 (5) run in a kinked ffén] lying in one plane, and are
arranged over part of their length paraﬂﬁé to each other such that they
have at opposite ends a different distance [err] apart. 9. Hi nge
arrangenment according to one of the prece- 35 ding clainms, characterized
in that the thickness of at |east one coupling elenent (6, 7) is varied

such that the flexural and torsional stresses are substantially the WO
95/ 23097 _ - 36 - PCT/ EP95/ 00651 same over the entire
coupling elenment (6, 7). 10. Hi nge arrangene according to claim?9,

charac- terized in that the thickness of the coypling elenent (6, 7)
decreases continuously frogits |onger SidB ed to 5 E;iéshorter si de
edge. 11. Hi nge arrang nt accordi ngyPo offe of the-ptdce- ding clains,
characterized in that, in }he pivoting of |{the second hi pge part (2), each
coupling elenment (6, 7; 1 is under tensifle stress on/its | onger side edge
(31), 10 under MpTesSS Ve StTESS UM 113 or twer si @ge edge (32))\such

t hat between t two sidg edges (31, 32) there lies

 Fig. 5
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a stress-neutral region (N). 12. - Hi nge arrangenent according to claim

-~ 11, charac- terized in that the neutral region (N) lies in ntral
fHi r-d bet WOPSEA® wo si de edges (31, 32). 13.. H nge ar?ﬁ;’ée?}esﬁ?&
according to one of the prece- ding clains, characterized in that at |east
one coupling element (6) has a convexity (20) perpendicularly to its

| ongi tudi nal direction (R). 20 14. ﬁ Ege arrangenent according to one
of the prece- ding clains, characteri zed'¥ 8t hat at least one coupl i ng

el ement (6) has at |east one reinforcing rib (12).chan- ging the flexural

rigidity. 15. H nge arrangenent according to one of the prece- 25
ding clains, characterized in that at |east one coupling elenment (6) has a
material thinning (18) changing the flexural rigidity. 16. Hi nge

arrangenment according to one of the prece- ding-clains, characterized in
that at |east one coupling 30 - elenent (6) has a clearance (19) changing
the flexural rigidity. 17. H nge arrangenent according to claim16,
charac- terized in that the coupling elenment (6) is conposed of two parts
encl osing the cleprance (19). 35 e Higmge arrangenent according to
one of the prece?' ng cl ai ns 77, ’_\ Zg t 128 %t | east one inter-
nmedi ate part (4) is desi is fJlexur@lTy rigid in the

| ongi tudi nal directifon gt enphts (&7 7), but as a torsion
spring in the ' :

L
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WD 95/ 23097 - 37 - . ' . PCT/ EP95/ 00651 transverse

direction 'thereto. 109. H nge arrangenent according to clal ! arac-
teri-zed i rwoleszgehe coupling elenent (6, 7) is designed wt ﬁ%%g?@or
ribs running in the longitudinal 5 direction. 20. H nge arrangenent

according to one of the prece- ding clains, characterized in that the
connecting arns (5) are arranged, seen fg v he outside, in front of
menbranes (23) forned right along the inside surface of 10 t he hi nge
parts (1, 2). 21. Hi nge arrangenent according to claim20, charac-
terized in that the nenbranes (23) of the two hinge parts (1, 2) touch or
overlap in the closed position. 22. H nge arrangenent according to one
of the prece- 15 ding clainms, characterized in that a web (14, 15) is
arranged on at least one o hi nge parts (1) between the connecting. arns
(5). 23. Hi'nge arran nt ac ding to claim charac- terized in
that, in the cl osed posit]i on; e web pr ot pides beyond the cl osing
plane into a recess in the ot her . 24. Hi nge arrangenent
according to claim 22, chharac- tefizefl in th bs (14, 15), which touch
or overlap each other, afe providgd oh both h¥/ng¢|parts (1, 2) 25 bet ween
the connecting arns (5). |25. Hi ngg arrangene according to one of the
prece- ding clains, chargcterized{in fhat the te{pi nating edges (25, 26) of
the two hinge parts (1, 2) lying petween the : '

10 5
-

311" N g

~—32.1

- Fig. 27
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two connecting arms (5) overlap. 30 26. Hi nge "arrangenent according
to claim25, charac- terized in that the ternlnatlng edgesnégS 26) of the
t wo -hi nge wersa3g2, 2) |ying between the two connecting ar ‘EW%@S

regi ons which are of conplenentarily convex and concave shape.

Hi.nge arrangenent according to one of the prece- ding clains, characterlzed
in that at |east one of the connecting arns, (5) is attached to the assigned
hi nge part (1) underneath the cl osing plaﬁy' V) and is lifted up fromthe
hi nge part (1) by an undercut (22). WO 95/ 23097 - 38 -

PCT/ EP95/ 00651 28. Hi nge arrangenent according to one of the prece-
ding clains, characterizedin that, in the closed position, the connecting
arnms (5) are accommopdag . Ieast one hinge part (1) by recesses (28).

5 29. Hi nge arr g he prece- ding clains,
characterized in that pur pose, each connecting
arm (5) has two inner pand an internedi ate part (4).
30., Hi nge arrangefent accordlng to~ewe of ,elains 1 to 10 28,
characterized in thatlit is tristable and, for fhis purpose, each
connecting arm (5) hag$ three inner bending ipns (9, 10, 11) wth
alternatingly positivé¢ and negative inclinafionfwith respect to the side

i H nge arrangenent accordi ng

to one of the prece-

311~ AN

[\ -321

Fig. 28
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ding clainms, characterized - in that the internedi ate el ement . (4) has in the
tensile region neighboring the tensile edge (32.1, 32. 2) awa L ckness
whi eh i's redes2aes?n conparison with the conpressive region g’r‘_’ld#’gfﬂ‘gaori ng
t he conpressive edge (31.1, 31.2) and acts as a tension spring. REPLACEI\/ENT
SHEET (RULE 26)
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As printed
(56) Tide: HINGE
(54) Bezelchnung: SCHARNIER
(57) Abstruct

A hinge, preferably made of plastics material, has two connecting amos
(S.I.Szlmednadiswm(kl.u)apmMMampm
(1) and 3 closure body (2). Each comnecting arm has ar Jeast ons relatively
Mmmadimmwm:mh:mmwhﬂ:mz
relisving movement. The coupling element (7) protrudes movadly from the
corresponding hlnge part (), 2). Two bending regions (8.1, 10.1: 92, 102)
mmnwmmmmmenmmm The
counecting ams (S.1. 5.2) may be prralle] or non-paraliel to each other of te
bent in ons plane. When folded out, the connecting arms smap inio the shape
of the meh of a bridge, without Jarpe maerfal elongaiions, a3 compensating
movement deviating the excess stress laterally In the dead centre. A 2 zesul
of an additional beading region (11.1, 112, 12.1, 12.2), with or without 2 soap
ffect, in each conpecting amm, the epening angle is subsrantially increased and
tri-stable or multlsuble opening or closing. as desined, s achieved.

(57 Zosmmenfassung

ndemnimmunungmlsaﬁndmg.vmgswﬁsemxmuwH
polertige, weist zwei im Abstand (Ky, k) angeoiinetc, eincn Verschlusstell (1)
wnd Verschlusskoeper (2) verbindende Verbindungsarme (S.1, 5.2) mic jeweils
mindestens cinem verhilmismissig stamren Zwischentei] () und einem cine Ent-
mmgmmmmemmmmn Das Anlenkelement
(D sieln beweglich von entsprochenden Schamicrteil (1. 2) vor. Zwei
Bicgebetsiche (9.1, 10.1: 9.1.10.2). dic im Winkel zucinanderstehen, begren-
zxa das Zwischentell (4). Die Verbindungserme (S.1. 5.2) kBanen paraliel oder
mmmmwd«hwmmm Beim
mm;endieavchndummm Materialdehnungen
m:@% Q1 ;'TIJ. 12.1, lz.z)ehne die Cher peﬂ'gr.ll;.n wmdx:ll:mmm’
" oder mit wird der und
nach Wahl ein tri- odes mehrstabiles Off Sehnap oﬂ'nnnminlnel vergrlssen




