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BACKGROUND OF THE INVENTION

Field of the Invention

[6602] The invention is in the field of the mechanical arts,
and more particularly concerns self-actuating closure mechanisms
for articles having components that are mutually closable, more
particularly including self-actuating closure mechanisms that may
be rotationally engaged, including without limitation embodiments .
in the form of lidded containers with self-closing mechanisms that
operate to automatically mechanically lock and seal the container,
no matter how the lid is placed on the container.

Description of the Related Art

[0003] An example of an article having closable components
that may be rotationally engaged is a jar with a threaded lid. Com-
mon kitchen jars are often dropped and broken because the 1lid has
not been properly threaded by the previous user.

[e@84] Currently, most containers use a standard threaded lock-
ing/sealing mechanism or a latch, both of which require specific
force to achieve a lock and seal. In the event this required force
is not applied properly or fully, two main issues may arise: (1)



2 the seal is not achieved, thereby potentially conprom sing the contents
of the container, or (2) the lock is not adequate, thereby potentially

ri sking the container and contents should the contai ner be picked up by the
lid. [BOOS] A prior solution to this problemis to provide containers
with a lid having a press-shut clip closure. However, press fit clip lids
are only viable for |ight weight containers and contents. They nust be
actively pressed shut. Also, nost clip2lids do not provide an adequate
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US Patent 3,478,911 discloses a container comprising a cylindrical body and a cap.

The cap is applied to the container by a rotating movement. The cap can only be

removed from the container by applying an axial force to the periphery of the cap

and thereafter rotating the cap.

[00066] Accordingly, a need exists for a self-closing container
providing an effective and robust seal for a wide range of con-
tents. More generally, a need exists for more modern closure mech-
anisms that are self-actuating and convenient, yei: provide a strong
and positive closure.

SUMMARY OF THE INVENTION

[0007] It is an object of the invention to provide a self-
activating closure that operates in a convenient and
straightforward manner and, when incorporated into a container,
provides an effective and robust seal for a wide range of container
contents. Other desired attributes include:

* The mechanism should preferably close automatically in a smooth
and predictable manner, avoiding indefinite, “blocked” or “hung”
states in which closure stops short of full engagement.

* The closure should preferably engage in a manner that pro-
vides strong, positive resistance to disengagement, when sub-
jected to forces and movements other than a specific, intended
disengaging operation.

* The disengaging operation should preferably involve differ-
ent forces and movements than those resulting from routine
storage and handling.

« The closure mechanism should preferably be capable of incor-
porating a positive seal for solid, liquid and/or gaseocus con-
tents.
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The present invention provides an assembly having a self-actuated closure as

claimed.

[6009] Other aspects and advantages of the invention will be
apparent from the accompanying drawings, and the detailed descrip-
tion that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[e816] For a more complete understanding of the present in-
vention and the advantages thereof, reference is now made to the
following description taken in conjunction with the accompanying
drawings, wherein like reference numerals represent like parts,
in which:

[0011] Figure 1 collectively shows various views of an il-
lustrative container in accordance with one embodiment of the in-
vention.

[0012] Figure 1A is a top perspective partially transparent
view of the container illustrated throughout the various other views
of Figure 1.

[0013] Figure 1B is a partially transparent side elevational
view of the container of Figure 1A,

[0614] Figure 1C is a partially transparent top plan’view of
the container of Figure 1A.

[0015] Figure 1D is a larger partially transparent side el-
evational view of the container of Figure 1A.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010] For a nore conplete
under st andi ng of the present invention and the advantages thereof,
reference is now nmade to the foll owi ng description taken in conjunction
wi th the accompanyi ng draw ngs, whereun |ike reference nuneral s represent

| i ke parts, in which: [0011] Figure 1 collectively shows various views
of an illustrative container in accordance with one enbodi nent of the

i nventi on. [0012] Figure IAis a top perspective partially transparent
vi ew of the contalner i | lustrated throughout the various_other  views of
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[0018] Figure 1G is a partially transparent top plan view of

the container of Figure 1A, pointing out the section 13 taken for
Figure 1J.

[0019] Figure 1H is a partially transparent cross-sectional
side view of the container of Figure 1A.

[0020] Figure 1I is a detailed view of area 1I of Figure 1H.

[0021] Figure 1J is a partially transparent cross-sectional
side view of the container of Figure 1A.

[0022] Figure 2 is an exploded parts view of the container
of Figure 1A, in a partially transparent top perspective view.

[6623] Figures 3A-3D show another illustrative container in
accordance with an alternate embodiment employing different shaped
interlock pieces than those employed in Figure 1.

[024] Figure 4 shows another illustrative container in ac--
cordance with an alternate embodiment employing eight mutually at-
tractive magnet pairs.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[6625] The following is a description of alternative preferred
embodiments of the invention. These embodiments are illustrative
only, and the invention, as defined by the claims, is by no means
limited to particular examples shown. For example, certain pre-
ferred embodiments are described in relation to an implementation
with specific magnetic attraction elements, pins, and channels,
but it should be appreciated that the disclosure that follows was
intended to enable those skilled in the art readily to apply the
teachings set forth to other commonly available hardware and ma-
terials. The specific features of any particular embodiment should
not be understood as limiting the scope of what is claimed.



[0017] Figure 1F is a partially transparent side el evational view of the
contai ner of Figure 1A pointing out the section 1H taken for Figure 1H
[0018] Figure 1Gis a partially transparent top plan view of the container
of Figure 1A, pointing out the sectionm 13 taken for Figure 13. [0019]
Figure 1His a partially transparent cross-sectional side view of the
container of Figure 1A [0020] Figure 11 is a detailed view of area 11 of
Figure 1H. [0021] Figure 13 is a partially transparent cross-secti onal
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[6628] We will sometimes refer herein to the “top” of body
2, and such references will be to the end of body 2 that faces lid
3 in a mutually closed position. Similarly, references to the “bot-
tom” of lid 3 refer to the portion of lid 3 that faces body 2 in
a mutually closed position. The term “axis” as used herein will
refer to the rotational axis defined when rotating lid 3 to en-
gage/disengage with body 2. “Axial” will mean aligned with the
axis, and “radial” and/or “circumferential” will refer to posi-
tions in planes perpendicular to the axis.

[6029] In the embodiment illustrated in Figure 1, article 1
is configured as a container with a hollow interior, and is there-
fore sometimes also referred to as “container 1”. Lid 3 is shaped
to be engageable with body 2, and rotatable when engaging there-
with. Quter lid lip 61 descends circumferentially downward from
the top of lid 3 to form a cylindrical structure shaped and sized
to drop down upon and receive the upper portion of body 2.

[6030] Figure 2 also depicts container 1, in an exploded parts
view.

[6031] There are at least one, and in the case of this em-
bodiment, three, first interlock pieces shaped like first inter-
lock piece 4, fixedly disposed on body 2. In the embodiment shown
in Figure 1, first interlock piece 4 is generally in the shape of
an inverted circle segment (with some flattening on the arced un-
derside, near area 7, where it is near horizontal), protruding ra-
dially from the upper outer circumference of body 2 (or otherwise
having a radial extent relative to body 2) and oriented so that
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otherwise having a radial extent relative to lid 3). The three

second interlock pieces in this embodiment comprise second inter-

lock piece 5 shown in Figure 1, and two other corresponding like

pieces (visible but not separately referenced, in Figure 2), like-

wise fixedly disposed circumferentially on the inner circumfer-

ence of lid outer lip 61, at approximate 120 degree intervals.

[6033] The cylindrical pin shape of second interlock piece
5 (and its circumferentially corresponding elements) can rotat-
ably engage the underside of first interlock piece 4 (and its cir-
cumferentially corresponding elements) when lid 3 is closed on:body
2 and rotated relative to body 2. As may be seen in Figure 1E,
this rotational engagement has a rotationally defined area of in-
terlock engagement 6, adjacent to the above-mentioned generally
flat, horizontal portion (in the area of 7) of the underside of
first interlock piece 4, wherein, within the area of interlock en-
gagement 6, an interlocking portion 8 of second interlock piece
5 is disposed against an interlocking portion 7 (of first inter-
lock piece 4 (i.e., a portion within said generally flat, hori-
zontal underside area of first interlock piece 4).

[6634] Further, there is at least one pair of mutually at-
tractive (or repulsive) elements (9, 10), the opposite elements
of said pair being disposed respectively on body 2 and lid 3, and



[0030] Figure 2 also depicts container 1, in an exploded parts view
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[0035] As can be seen in various views in Figure 1, when mag-
nets 9 and 10 are aligned, first and second interlocks 4 and 5 are
also in an interlocked position. In the illustrated embodiment,
this occurs when all of 4, 5, 9, and 10 are approximately aligned,
but it is not necessary that interlock pair 4 and 5 be vertically
aligned with magnet pair 9 and 10.

[6036] In addition, there is preferably at least one ramp 11
forming the bottom of an inset running at least partially around
the upper outer circumference of body 2. The inner circumferen-
tial wall of the inset area abdve ramp 11 contains first inter-
lock piece 4 as a radial protrusion into said inset. Ramp 11 is
inclined relative to the top of body 2 to slope in the direction
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Figure 1, bedgr2.nadsnawy 9 dnplicd fram dhé gibede descsiptaonl decdrid emt erl ocks 4

and 5 are @h%@edtnfﬁ%tl fﬂt%rrhgélk‘ﬁr@mlpé}%' al Qtc. |drot Afid lf#drnstth@tﬁ@eeﬂbodl ment,
this occur mat el y ?ned but |t

RP
is not neck sé\h(fy t’rfbtto {Wt PF%]cll?bﬁ‘i ]rnsﬁt'aﬁﬂg arl‘ {Wéﬂ'ﬁt?'ieﬁls dPfgned with
magnet paiimu® ramgd depth lie apm@maﬂeiyabﬂneathmadn g inss pn‘ea‘répalbl y at | east

one ramp Jnibmﬁ@fsmtln@td hepr*b%&ﬂf@ Qiea%nté‘sf%ﬁ” §ét'8mi %té?tdcﬁaﬁiedéaﬁt' ally
around the uppe ut er r cungf eren e inner circunferenti al

wal | of -t Y Esef:o eéﬁoré '?hgr‘r'p 1&%&["3?%‘3Ch9]§tce?nt erlock piece 4 as a
radial protrugbgsy)i NéhoSal sl BoStioféHTen iodyS2 ¥3CH AU '&cBhd G-t © the top
of body 2 to,slope in t I rect |oq

terlock Blece rom above as lid 3 is drawn into compression with

body 2 from a rotational position in which second interlock piece

5 is approaching a portion of ramp 11 from above ramp 11. Note
that the invention will function without ramp 11. However, ramp

11 is preferred, in that it helps to engage the assistance of both
gravity and magnetism in translating downward lid motion into ro-
tation in the direction of locking, rather than relying exclusively
on the magnets or other attractive/repulsive elements to induce
such rotation.

[0038] The respective shapes of interlock pieces 4 and 5 --
in this embodiment, the shape of interlock piece 4 as an inverted
generally circle-segment-shaped piece with an underside flatted
area, and of second interlock piece 5 as a cylindrical pin -- as-
sist in a smooth closure of lid 3 onto body 2. The respective shapes
of upper surface 12 of first interlock piece 4 and lower surface
13 of second interlock piece 5 are such that, in those cases when
surfaces 12 and 13 contact each other during closure of lid 3 against



8 of area of interlock engagenment 6, and runs beneath first interlock piece
4 in said area of interlock engagenent 6, with sufficient clearance to
accommodat e second interlock piece 5. In this enbodinent there are three
circunferential ranps, conprising ranp 11 and two ot her corresponding |ike
ranps (which may be seen in the various views of Figure 1), again at
approxi mate 120 degree intervals. Further in this enbodi nent (but not
necessary to the invention), ranp 11 (and each of the other two

correspondi ng rarrps%aéé ﬂ&el ses two sections, one on either side of first

i nterl ock Pd¥c® Surtasen eapd d3 slislscanaipaieaachcethey whsoufurthest interl ock
pi ece 4, amjea wogetitert endirrdtéted withen sd Qeaamdaobszruea(trés;fecrtﬁellymt erl ock piece

4 oese iae, ATRD SLORPLNGT Rl SoP AROREA Yo 9BLLORRGGERE Of varying

el evati ona gg) i nplied.
from the &foltd dedtd ibpdy ch, $§11dt ﬁh@lémﬂfdﬁwéfrﬂceﬂ#?s?"ﬁ’ AGei$ cfé‘K nembers 4,
etc. protrihde uchntharefistesniadribadyided At and Biegorst ahtemedk ipieed , and t he

three areap «plqdrg¥} W%gmtﬁ@rpgfe A TR G B3LTRLFIof Py g%@ fgach of first

i nterl ock ers econd I hterl ock pi ece 5
and its cdrarté%’b@ﬁﬁlwpﬁ?-“rféf’"t%u‘i’ PPF! é’PF’b& BbP@¢egamp 11 fapgathenranp 11 is
posi ti onedseeondddyeock pieceis dastronto irahgriloakd preceeds intmeabove as |id

3 1S drandophCOURSRERIQE dAdchy xer?eiwmha.réﬂ&e%g'w%m@i tion in which

second i nte pl ece |s approaching a portio rom above

ramp ﬁ Note[bml thﬁéﬂeﬁiﬂﬂm m@g;he\ﬁﬁs:d buncingogr Wl}[lEC&’*ner@W éllibseH]?WEV?L
ranp i , helps, to _enaga e st ance of bo
gravity af]t %"%tc ?fsbm ?Q trggé]sﬁeat?tn §1°\,§H\,\5r% ?? Pﬁ?tors%h? 8%t o- tation in
the di r ectingnmagner oulifagss Paﬂf‘é’ﬁblméhow@ poh@cEsalWsihakd physicehe nagnets or

ot her ?ttr@atac/te/ replsl s eéparabich h@lpsndm:@ ﬁtﬂﬁftaﬁﬁtrﬂisllﬁin\ﬁ 5res [003t8]h The
respecti ve Qal e
P Qﬁog% RQ{ bagéef L\IR&A( cBh?a%%gr:lj.e& c1505ed a’?,d %ﬂls slgg?‘ﬁgﬁt shaped

shape of |nte geneérall'y ¢
pi ece vvithmﬁn underS| de flatted area, and of second interlock piece 5 as a
cylindrical 61 ag- g in Brmo th cl os re of 32 ghontoé})gd% 2. The
respective shd B%% of “ip maé'u?}%f’c s 3 Fe'ﬁrf’ tOREALRY | et &eal%nd | ower
surface 13ingfasdoderiornspaceoek vpleweob body Zuel whdd, nanmathode cases when
surfaces lgheapsseldh&@nbAticl8acad! R Swmble, @l REthRn Wontththe? REAI Nst

ing an interior for its contents). Preferably, lid 3 also has cylin-

drical inner lip 31, preferably fluted to reduce friction, dis-

posed on the bottom of 1lid 3 and shaped to fit closely within the

per1phera1 wall of central opening 32 of base 2

[00641] When lid 3 is brought into proximity of body 2, cylin-
drical inner lip 31 engages the central opening 32 of body 2. As-
suming lid 3 and body 2 are approximately upright, when lid 3 is
let go of, it will tend to fall (primarily at first in most cases
by gravity) toward body 2, preferably guided into a concentric po-
sition by cylindrical inner lip 31. As lid 3 gets close to body
2, magnets 9 and 10 (and their corresponding radial counterparts),
and/or magnets 9 and 21 (and their corresponding radial counter-
parts) will get close enough to interact significantly. Magnets
9 and 10 mutually attract, whereas magnets 9 and 21 mutually re-
pel. In either case, the attraction and/or repulsion serves to
urge magnets 9 and 10 closer together, and interlock pieces 4 and
5 toward their locked position, and at the same time, draw lid 3
closer to body 2.



body 2, surfaces 12 and 13 slide agai nst each other when further urged
together and rotated with |id 2 and body 3 (respectively). Said sliding is
in a direction corresponding to cl oser engagenent of |lid 2 and body 3. Said
shaping of surfaces 12 and 13 is furtfer such that first interlock piece 4
and second interlock piece 5 slide off of each other at a further position
of relative ro- tation and conpression of lid 3 and body 2, above ranp 11
(and then second interlock piece 5 falls onto ranp 11 and proceeds into
engagenent as othermnﬁe described herein with respect to_ranp

11).
[0039] Pref er difP§2hadhetacond ]é'ter]aPr?ﬁ RIeCR; § | CORLRE Sy ERMP Ho§@e§% magnet s 10,
10', and l1fdrcat val(cltrmdréopmﬂ;ltsemnnd Hotetlek opieasi S1dntadoeked pof aces

pr ef er abl Vs A1H! thBPLr RSt Ul JERKE; VAL Cal GANtACToshdinang B!  sepaf ation

helps Iid 3 maintain %OS|(;| ve ressure %al nSt base 2 when container 1 is
cl osed, anthlgsBFEssspcop Iﬁnﬁﬁ lock piege4d coBas 99105ty the 4BPHavE 2 central
openi ng 32fdadecl2iof @ifstnimigerdock piecd d, sgwace imtevialcungicak Hodyl2 (as woul d

Eg\r”mg' ! gnbﬁfd@ed&ﬁsfﬁz)ér"‘lﬁ%glr@r %{ %o H’f%éee 12?6%@1%‘? ﬁteﬂok’: rﬁ%@@ cont ai ner
cyl i ngrl ca+ ﬁntaroﬁl ?’thSI?’“R)ﬁgféarng i é’(ﬁa‘t"b %Eﬂd‘@é ked PREHIAN di s- posed
on the bottraerofirsit dirgeahetks hageed 4t o\Mhen iol beeked podihion,t ke peri pheral wal |
of central té’rﬁ.@@k ri')gr"cgl?onoﬁ &asﬁw@r surfacﬂeoﬁﬂolf] fWBEtf‘lMe(héd@lbéé)lAght into

proximty of |ca I nner central opening
32 of body 92"9 rm‘H‘{?}éF ¥ éa‘ém&“%rcﬁ? Eh%'féﬁ%lp}ﬁﬂo b Ilpckesti §¥&" when 1 d
3 is let gif of coritaingnt Witkeridlet Gidf attachpd iamais |pickéd fupr rtomi theddd. cases by

gravity) toward body_ 2, preferably guided into a concentric position by
cylindrical ink98#3] ] Eh%fonﬁélﬂelrdl'?, géﬁ emppdigent ¢ thergly2andn@ghbt s 9 and 10
(and theirtively asposi hgviradithd 1ddurdmerediotkgr taanl/byr a repgoefic wiwtd 21 (and

their corr dyal I I to interact
significant gﬂf/&ﬂgd@ S ggq%&ﬂrt%tﬁﬁ% %{ r&?%eémg?&wgg’fﬁagnets 9 and 21
nutual ly r Iplqcﬁ %l"c“ﬁefr%‘a%dert Aed étlf-‘?%l@tfl afsanwt@rl?%e1%q%ﬁ serves to
urge magnets e, agdidsx sk oser magragetbeforcan@ndivigetb d@epptrecested-and 5 toward

their | ockeslkPPRickl OdvigRddh ,2bnd MRef TR 1L 1R, 3 LAY flofl tbdy' 25&igalR, POIY 2.
against magnetic force tending to pull the lid and body together).
A plain pulling force will not remove lid 2. Nor will a rocking
force, lateral force, or a plain twisting force.

[6044] Preferably, repulsive magnets 21, 21’ and 22’ are dis-
posed at 120 degree intervals circumferentially around body 2, at
equal distances centered between magnets 10, 10’ and 18”. 1In an
embodiment having one or more of these additional magnets, the body
magnets are arranged in alternating polarity, to form a N-S-N-S-
N-S pattern (in the case of three sets of magnets) around the up-
per circumference of the body. Preferably, the radial counter-
parts of ramp 11 intersect, i.e., have their highest points, .71,
etc. in positions approximately aligned with magnets 21, 21’, and
21", i.e., at positions where magnets 9, 9’, and 9” will encounter
approximately maximal repulsive force. This arrangement works es-
pecially well to provide a positive, automatic locking action with-
out indefinite states, blockages, “hangs”, or dead spots.

[6045] Furthermore, a seal may be provided between lid 3 and
base 2. In the illustrated embodiment, such a seal is in the form
of 0-ring 41, seated at the base of cylindrical inner lip 31 where



10 [0642] If second interlock piece 5 contacts ranp 11, these forces
will tend to pull second interlock piece 5 into | ocked position under first
interlock piece 4. If, on the other hand, in this process second interl ock
pi ece 5 cones agai nst the upper surfame 12 of first interlock piece 4,
second interlock piece 5 will slide dowmn the incline of top surface 12 of
first interlock piece 4 and fall onto ranp 11, and again be drawn into

| ocked position under first interlock piece 4. Wien in | ocked position, the
interlock portion_8 on |lower surface 7 of first interlock piece 4, being
appr oxi mat ¥l yortsitidchsapdaopint ehanfer A2 andiass ¢ obRBALidedels ip a

cont ai ner ¢ldshdtgositiah ahtimsbezl oRlats spaldkgdringsf somisde coutd be [ 0043]
The contal gy &bl eaRATRAL §LHARCY 13NdinRAS] dreChdh pESIGH s having the
lid renmoved ot her, than by a Specific twsting and pulling di sengagenent

noti on t hai® FB?%tlésl%@@Bﬁ%lf“ﬁg%lﬂ- opigaRL b cePresged for ot WhERd cl ear of
first intetHeoaksqubeygenfdcéntadner aghs rist a stuldntpakedneisicidnar ce tending to
keep the interl| ock pieces aligned), and then pulls |lid 3 away from body 2
(agai n, agai ndi904@hnBase 2f mmgurmi erpprdspueritigatipag BhPHdRE t oget her).
A plain pubdtittd dfobsse i | IThaet padefaie itatds2silyae- Marded auseo6Kidag- f or ce,

| ateral fo a LA tw stin r .. .[.0044] ferably, repul sive
magnet s 21{&;?O{BindT%%grper%?iéﬁoguj gﬁ‘shtzérlcfet lg)geéh%]ﬁ{‘g \%a usrat%cé(
ci rcunf er eyHGhaps @ Aeklenar seg)ter, tatovegeene gheadhceetiventoscedhébeween

magnet s 1Qwagh@ts amen ID'Uset RwastsehodiidEo Ryt RBe Q¥R rofedDR&t @bct hese

addi ti Onal‘?\{%?@sﬁfgg Q‘ﬂ{e?{%%% @%n?ﬁes k& %é@nged in alternating polarity,

to forma N pa n he "Case of three sets of magnets) around
the ugger tCI r QeeHEY _ellﬁeisoﬁof h@tc@g@&h s yht!%r E&@{@bby,ltiah@algln@@tfl 0RO WH er P?rts of
ranp intersect. i.e., haye their .highest points etc. . in_positions
appr oxi mat'8l'y gﬂt Eﬁ%'beec\fli"glﬁ’ \rl‘rﬁg"ﬂ‘é(t gr%f'g@/l.nymtgq{d B3y. be; pré’ug%ﬂ pudi tions
wher e magrembodgnengs ofafhio type.) hoeenssunthere argpedkinmagnetsaxienal sa epul si ve

force. Thigseal IreRgenEHoULdYrkFe @BRE WeakhiceVehé rufibdF @Y Klyan&petsi ve,
automati c Io%héneg acti.gn Wt ou(t I ndef i ni t? stattﬁs bl &ckaggs "hangs", or
dead spot s*° [3564%? PRAER2 95 Wee Ve - MR tHYY BP¥ABE et ween 1id 3
and base Matingtimepoldrity randeenuatby dirrest,, witlcisoarespanding Lmterhe f or m of
0-ring 41, 1cRatad sptioRglbBasempPlelendnitadfdrcabc MlallyPatdFatbligige 1 it joins

base 2. I sl Enb e hGE G, UL o B Dot RIeERao8T S0 Oring.
0-ring 41 boslydnagsess oirequieneatiy acetersedthat it is approxinately optinally
gggip{ ieg:‘].ed for[eﬁizﬁ' ! Rgmal\q?nar;[dh?ilgsstsgn ls%cgr]:d ggtné[r Ioglgrpi%céss 4I Qndﬁjl full Tocked

5 and the related structures could be interchanged and/or rear-

ranged as between lid 3 and base 2 of container 1 for equivalent

operation. Similarly, lid 3 could be adapted to fit within the

central opening 32 of base 2, rather than to fit over the outside

top of body 2. Other variations of a similar nature will be ap-

parent to those of ordinary skill in the art.

[6049] There are numerous other embodiments that might be de-
veloped for generally rotational closure embodiments in accordance
with the principles of the invention.

[6050] For example, in an alternate embodiment, as shown in
Figure 3, there are three 1id rod magnets 309 radially oriented
and positioned in the inner lip 361 of lid 303; body 302 has six
sets of ramps 311 with interlock pieces 304 centered over the low-
est points of ramps 311 and body magnet 310 radially oriented in
the wall of body 302 under interlock piece 304. Thus, in this em-



[ 0046] Base 2 may further conprise resilient pad 51 on the bottom of base
2. This pad facilitates single-handed use of container 1. The pad provides
sufficient friction against a surface such as a table or counter to
overcone the attractive force of the magnets when a user twists the lid, so
that the user need not necessarily hold the base with the other hand.

[0047] It is not necessary to use three lid magnets. One or nore lid
magnets, up to any arbitrary nunber, nay be provided. In enbodi nents of
this type, wever, where_re elllng na nefs are_al so used, there shoul d

pr ef er abl yP ‘Efg‘"‘[s%'c@a%‘?esn%ﬁ?og? d FOperap ﬁa efPels 3h8P% be &he i@S@mgnet s (or
Vi ce-ver sajn aswatildyommy Uasaérntmdnaent’)gfrcrm poé¢ aidey rahlokeredgharn Ifyorspaced

with corre ng II ged
nmut ual |'y aiﬁ')gg%l ngb@%bh@&kaoﬁﬁéugfiﬂ ?Qﬁ é’“nﬁ emb Oﬁltlﬁw ttn% Lr ee | d magnet s

and si x bol}f MYt § hgch}er BREYHPUB L OdF cusge 50k8]1-Ranti®11 and first
and second3@hmegredskengage osith thed bedyamdmph 311 edrait enkes undert lhhcesmeoul d be

inter Chang?@rl@@ﬁ'/;ﬁécé %@ar@frweée % rbeg \é@%dthén %oa:nzsﬂgn'a%SﬁeZ Sid ¢ppg ai ner

for equalent operation. Simflarly, Iid 3 could be adaptéd to fit vvlthln

the centraP ¥PdRihPeSPNAFaLA0€EK 2  Father than to fit over the outsi de top
of bocy 2. O NYRsYR! bf teoreﬁeqiesﬁgélom tfg% REddiREntishbuPdnaPRAEY Lo those.
of ordinary skil ar re nuimerous

enbodi nent S 9888kt ékﬁatbefﬁé%l( L ]fft’irll'b%ﬁér’éﬂel yPRest &‘E"f@ﬁQIOfc Wé%—‘&r e
enbodi nment sntiemladc piel@ndeofrithe dribed wantcshpwasiofFigive Lrhesnth od- [ 0050]

For exarm'@a anta Rﬂ%eﬁltthgog@rirgaﬁéwqbrﬁ%rl&% é(@vef@uwsﬁw R Fyg-there are

three lid nets oriente sitioned inthe inner lip
361 of i d“%ﬁb§ ‘H@H?e 3d22Ypads 53 posertdiads qeéﬁp@oﬁlll’wsﬁhf iChP®tMeock pi eces
304 cent er thtowersts hin rtbweembo@memtmmftheamgaréiBleuahmﬂub@ttywhagﬁae 310

radially ofi@Bhedsl i1 WRbladly BhatOfd! fiet %ger%%l? LEfe 304. Thus,
inthis em q? I ment engage g as may be
the case |F|°§X9%1tr Yaf§BRed °tV FsthérrB‘?)‘dPﬁef‘Ft’)S FIBRT L9k Rigfe, 394y WBiCh han from
the top. Rod awag:xemateﬂ(yglmmmt rtheh'eogmobs potticrc bf nigspipper(&yr-and 1id

magnet (9) f&fe t hﬁmepﬂr?o%?ﬁla}ﬁ gﬁ&ﬁg fﬁ@gqé rfﬁmthe 'tog utrl?Ecé)’qg magnet s

engage W th once un pi ece 304

provi de st?t)rfér%ﬁ tlF‘g 1i°6 &%Cﬁaﬁﬁ@tt@lém %Ele'?'%% 'To‘rQHW-‘ deaémrpéchanl cal
| ock. [ O005tfis. ptiikelarheitdesigm. of the enbodi nent shown in Figure 3

[6652] Figure 4 shows another alternate embodiment having eight

pairs of mutually attracting magnets, comprising four pairs 609,

610 in one N-S paired orientation, alternating around the circum-
ference of lid 603 and body 602, with four pairs of magnets 622,

621 oriented in the opposite orientation. The first four pairs

609, 610 are respectively centered over interlocks 604, 605 and

the second four pairs 621, 622 are respectively centered over the
top-most areas of ramps 611.

[0053] It should be apparent that the various embodiments of
the invention may be used for any type of rotating closure not nec-
essarily associated with a cylindrical container, such as a gas
tank or other filler cap, vent cap, or the like.

[0054] In addition, the principles of the invention could also
be adapted to non-circular geometries, wherein a channel analo-
gous to ramp 11 is linear, and, for example, there are two par-
allel rows of alternating opposing magnets rather than a circu-
lar arrangement.



I's generally satisfactory, the incline of the upper surface of first

I nterl ock piece 4 of the enbodi nent shown in Figure 1 has an advantage over
the corresponding interlock structure shown in Fig- ure 3 because it avoids
a potential "dead spot” in self-closue that exists in the enbodinment in
the Figure 3 enbodi nent when the lid 303 is initially placed so that rod
magnet 309 is very close to exactly centered over the top of first

i nterlock piece 304, which is approxinmately | evel at the topnost portion of

its upper surf The unbroken and contipuous incline of the top surface
12 of first n@ég?bc@'ﬂ’r‘é’{éu FSNMEMHAoRGH 8B YRenin G rRTRJIPE &N93%%i ds thi s
parti cul armenttamuqdmment fif206@] sEcaur énteribokvpiaoed Meandil5t peatiat e

embodi nent n(ayeng i6h6i iR IBn@fs GUHPLbY 1RE! EAChEETBONRL Sy SAIPY I Si g
o e e

four pairs 609, In o alred orientatign, alternat around the
ci rculronc er ef&e rs’faﬁwa T6’O§R%r?d‘150‘g‘ agHFculdt ReERAMSBAT EelFtiMagiet s 622, 621
ori ented ithe henghposia élmaremedianmm Jtielohpradt pbeitioped rse 6@, 610 are
respecti Ve&éﬁoﬁ@@rﬁéﬁﬁ)&vﬁiedenge(fdm@? kﬁ\t@%lgﬁ@&tawgtﬁ herseqn f our pairs
621, 622 aL HPeC vel y cen%ere % % I areas f nps 611.

[ 0053] Ged IfiE0r Baaneth 2 20940y 695 S0EresRBRIEFeRvad ytaﬁe i nventi on
may be usetra‘ccbltvemjtemqq:te)cﬁrer atimnedg iol wsichecaset thedespesti pyirdssoci at ed

with a cyl I h My eO I cap, vent
{1 kgl toncabnanor st cRhol LSO IR 1 ity 0, 17

, t
gggldoglsogﬂﬁ g&é&?%ﬁ‘%ﬁlﬁﬁ% geTioRd Bg%ﬁﬁf?ﬁé@d ﬁ%@PglﬂtSfBW nnel anal o-
gous to rapdecéd. is linear, and, for exanple, there are two parallel rows of

al ternati ng opposi hg ma nets rather t han a C|rcular arrangenent .
g [¥%956] gFuré%ermore interlocking pieces 4 and 5 could be in-

terchanged with other interlocking elements known to those of skill
in the art, including without limitation hooks, latches, inter-
locking grooves and the like.

[6057] The two embodiments shown in detail here have mutu-
ally attractive elements, in this case magnets, disposed differ-
ently, in one case to engage along a radius and in another case
to engage axially. These are but two of numerous workable arrange-
ments of mutually attractive or repulsive elements, and others that -
provide both forces to draw the closure pieces together and move
them into locking alignment by rotation or sliding will be read-
ily apparent to those of skill in the art. As previously mentioned,
combinations of magnets and unmagnetized magnetic material may also
be used as an alternative to magnet pairs.

[6058] As explained, a self-actuated closure in accordance
with the present invention overcomes the shortcomings of the prior
art in many respects. It only requires the placement and release
of the lid (or other closing element) in order for it to automat-
ically lock and seal. It does not require manual application of
specific force to achieve a lock and seal, and can provide a pos-
itive and effective seal for a wide range of containers and con-
tents. It can close automatically in a smooth and predictable man-
ner, avoiding “blocked” or “hung” states in which closure stops
short of full engagement. It can engage in a manner that provides
strong, positive resistance to disengagement other than by means



[0055] Simlarly, as nentioned above, in a rotating engagenent enbodi nent,
first and second interlock pieces 4 and 5 need not be aligned with magnets
9 and 10, but can be offset at any angle relative to the axis of a circular
mechanismor relative to the length of4 a |inear nmechanism so |ong as
positioned so that second interlock piece 5 conmes into alignnment with first
interlock piece 4 when magnets 9 and 10 (or correspondi ng nutually
attractive elenents) are aligned, in which case the deepest point of ranp
11 (or corrfspondl n el ement) would al so be noved to align wth the | ock
posi tion d¥fiPngRFHYLS ﬁ’ésmagf-n%ﬁaeg%teand Andt B19 desengpetgs opera- [ 0056

Fur t her nor tioni itvelves ldififenenecks-cds amd Bovemahts hkai nhesemanged with ot her

i nterlocki fjg, ¢l&e Eﬁnlén%}agg 4n3o deLn&k' The cﬁ!oél.g?e Aﬂécthanli(ﬂ?llgd' ng without

limtation hogoks terl o gr.ooves an [ 0057]
The two enfRAg: r??gétlﬁ’oﬁﬁ ]I”ﬁ°6f§’tr§F’r"91ér%°-°H§\’/\ée seebidiorysddfy dddrve el enent s,
in this casel readfvet gasedusposeentsi.fferently, in one case to engage along a
radius and in another case to engage axially. These are but two of nunerous
wor kabl e ar r arl§8p®ht St oifs ABRATENTy & g?f?f&d’?vv@aér“}eebweﬂw &eetent s, and
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e ent MO BF Stett $RTNNa BYrd R0, AeP 4l ABLOM g BoafCa0 T1Y

apparent to those
conbi nat i oH®U8h thggRasenhHdvanHegnkas peep ﬁ&@ﬁ"étbie@ eraE’%?qléI- ﬁa?hgﬂ@o be used
as an al t ebenahderstbed rhghatarpais shanges, [ s8] tuAsoexpbed RREeraaismd f - act uat ed

closure i%ﬁFBQr%Hfﬁﬂ‘%Eé}tgﬂﬁab‘iEe&fDc%oé%“éﬁ?ﬂe%”u?“t‘ﬁ{e &5yd g, shor t con ngs

of the pr art nt and

rel ease of %IWéd¢|h6r%¥ﬂ'Wb¥WR9F Qﬂﬂ?§F%ﬂ? éf%ﬂniﬁ?)SﬂlﬁlEnﬁﬁérSQQBF ot the

aut omat i captegehodkventdosess definedo®s thetclUagmsl re nmanual application of
specific force to achieve a | ock and seal, and can provide a positive and
effective seal for a wi de range of containers and contents. It can close
automatically in a snmooth and predictable manner, avoi ding "bl ocked" or
“hung" states in which closure stops short of full engagenent. It can
engage in a manner that provides strong, positive resistance to

di sengagenent other than by nmeans 14 of a specific di sengagi ng operation,
and the di sengagi ng operation involves different forces and novenents than
those resulting fromroutine storage and handling. The closure nechanismis
readi |y capable of incorporating a positive seal for solid, |iquid and/or
gaseous contents.



[0059] It is apparent, therefore, that the invention neets the objectives
set forth above and provi des a nunber of advantages in terns of ease of use
and effectiveness, over the prior art. Al - though the present invention has
been described in detail, it should be understood that various changes,
substitutions, and alterations may be ifadily ascertai nabl e by those
skilled in the art and may be nmade herein w thout departing fromthe spirit
and scope oflairhe present invention as defined by the clains. 15 C ains:

1. An assenbly (1) conprising: a body (2) and a cover (3) noveably
engageabl e with each other, characterised in that the assenbly conprises a

sel f-actuatgd cl RSUELMBIDE)oRSHHigrdrechani sm conprising first and second
nmut ual 'y interlocking assenbli es, erein one assenbly is part of either

the body (2) or ahedy®end@Xovantd) neveablyangegeehisl with sagaethenf t he ot her
2) each

of the cover, (3). aor the b 2 he cover (3),.and the bod

Purther - corgraragied Miodle st nehtbr ey e SRR urd Y o e a1y
attractive @bsureprédiansneempritmo(fistldhd seedatenitualgintelioaliny attractive or
repul sive elements (9,10) are respectively positioned on the body (2) and

the cover (3reabligs wherginging assembiyis eart efeithenthecrdy (2) gy theskpveher when
the body (2 . i i i th d
e body ( & Qﬁg)tﬁgég{er%Q”s)en?r@g).}}sér?fggﬁ‘hg'cf(}mrBf'ﬁ%?é'c%&.y(ts.wg_e eﬂgg er an

nove the bo cover I cking al I gnnmen senbl y
(1) accor di thg dovec(3iand the bbdy &)ratihéurteremendrisinng atlgageniehaeimbdy of 2) and
the cover (3), with res <§Ct t o,one anot her i | near 3. The

51 a l rmi;ejrrep't .
assenbly (19 gt @G @%ﬁ%ﬂl}??Tr%t'Vﬁng]%‘f dVhe M8 UL YNSEER act i ve or
repul sive eﬂk@?ﬁﬂ%u‘%”g/%ttl@ti\ér& ré‘ﬁtﬁlé‘iﬁ}g%ﬁméh&‘(@ﬂ@)%ﬁ@'rés‘ﬂecfi@é‘ﬁ-
positioned on the body (2) and the cover (3) so as to draw the body (2) and
the cover (3) together when the body (2) and cover (3) are brought into
proximity with one another and move the body (2) and cover (3) into locking

alignment.

2. The assembly (1) according to claim 1, wherein the movement to
engage the body (2) and the cover (3) with respect to one another is a linear

movement.

3. The assembly (1) according to claim 1 or 2, wherein the mutually

attractive or repulsive elements (9,10) are arranged in two parallel rows.

4. The assembly (1) according to claim 1, wherein the movement to
engage the body (2) and the cover (3) with respect to one anotheris a

rotational movement.

5. The assembly (1) according to claim 4, wherein the body (2) and the
cover (3) each have a round section thereon and are rotatable with respect to
one another with the axis of the round sections approximately aligned, the
first interlocking assembly comprising at least one first interlock piece (4)
having a radial extent with respect to the round section of the cover (3) or the

body (2) of which it is a part;



4. The assenbly (1) according to claim 1, wherein the novenent to engage
the body (2) and the cover (3) with respect to one another is a rotational
novenent. 5. The assenbly (1) according to claim4, wherein the body (2)
and the cover (3) each have a round section thereon and are rotatable with
respect to one another with the axis oﬁ t he round sections approximtely
aligned, the first interlocking assenb 9 conprising at |east one first

interlock piece 1(h@)sehamrdi irgedociand akseamlgznanrtsfmgaSemttbné@etdmj round
which it is a part

section of the c or. the
t he second '|”ﬁ?r8?q 1‘&%(6 El%‘é@ﬂﬁl@g@g%’ﬁ P%Y"Hlj r%%pqcé‘éf%¥hedﬁ’é!”§'é86%l“i3 terl ock

pi ece (5) ect to the round section of the
cover (3) gﬁ‘ébd(g)ge@%%égb%% t0$WhlélMl{stlﬁsa‘_{'[s;%rﬁ)t the first (4) and

second (5) int erﬂmdksqdﬂbmswndqﬂlewmkwedqzhﬂmtesoaetd/e(b)n the first
interl ock asse sec i nterl ock, assenbl t hat radially
ext ended popcy Bnes OF e P BRERRt AP SR LB R0 1 BHGR Gk apa N T | he
radi al |y ex§pincthata Refidliyastohdddgosrmastdhe fittinteakcippree (4)%9 at about the
axi al position of approximte maxi num engagenent, the engagenent of t he

first (4) afrpagea éee\eftshah%Ba)dlallw@qwaﬁmg;ﬂ%%@Oftjﬁﬂeé@néé?tie Pey a
appr oxi mat e e?égSBa?gﬁbumﬁ'a%aq’po%Sﬁrlbgggg%ﬂ%af %aﬁfmﬂn engag mtelﬂFmet ual l'y

attractive or ul srve el enen elng furt res Eive
posi ti oned the drigageodnt oR}jhefirdt (4hend tvesedodd §b|ntéraicktm@aesrfeahen ng

approxi mately. their cl osest position relative to each her, upon t he
o hont NG D aPPray Mate A RO WY APS(BN of REoREEREN, B Abor | oned

angul arly at abogfe r{nhﬁjaﬂ’i%ﬁ%‘dt%t& ré&ﬁl%b‘é@herﬂ@%@ﬁb)%bl%ﬂ?rﬂ%lfgenent (6) of
the first (4) and the setond (5) interlock pieces e assenbly (1) of

cl ai m 4 or ®spegiémed positiendd e the hedy (ekdn eagvs@rr{b)syatﬂwatuh@m conpri ses at

| east one ra 11) ext.en at | ea rtia i rc rential around
Lho rouna <RRENDR HheTEk LD a8} clofeS neR o Rlae Sa ki hsFabpRuPE The ond
of the firséndatepnidrariien®dvas@eahlyhé batly (Beed M-a%tl\leﬂ\,epéﬂﬂ@ﬂﬂéﬂ am@@aﬂpcku ng

assenbly, which end is considered as its top, to a p05|t|on beneath the
first interdiahousitee appioximeieetatipnahrositipn of engagrmerisEhel thefirst @k ¢l ai m

4, wherein the@eﬁ%ﬁ% ”q{e(?%(gkgﬁecggneral | y shaped as an inverted circle

segnent, where ower surface of the segnent, relative to the top,
deviates fromcircularity in one part by having a relatively flat

approxi mately hari zont al tion.thereat, relative to the top, and wherein
the Lop surface DH TREMAIG Al Saitaripl S aindeinioaBst Pt ounvar d.
relative t0a45@&\HIPRthP?é?Qbﬂ{er@%ﬂ'eBstafhé}bhﬁfﬂlmé)@céhalﬂg f&se parigigneral Iy
shaped as a cylindrical pin and/or wherein the other |nterlock assenbly

further congrquseferentipdiiareund ths rogodaeejors iageamgdl delaping eatentric with

the 10Und  SEELH8A pRbRe B i@ TR ol Rhg'sSstb tnbi Bl fshed.  the

second interlocking assembly, which end is considered as its top, to a

position beneath the first interlock piece, relative to the top.

7. The assembly (1) of claim 4, wherein one interlock piece is generally
shaped as an inverted circle segment, wherein the lower surface of the
segment, relative to the top, deviates from circularity in one part by having a
relatively flat approximately horizontal section thereat, relative to the top, and
wherein the top surface of the segment, relative to the top, slopes downward,
relative to the top, and/or wherein an other interlock piece is generally
shaped as a cylindrical pin and/or wherein the other interlock assembly
further comprises a generally circularly shaped guide lip concentric with the

round section of the body (2) or cover (3) to which it is attached, the guide lip



17 having a diameter adapted to fit within or wthout the round section of
the other of the body (2) or cover (3). 8. The assenbly (1) of any
preceding claim wherein the nutually attractive or repul sive el enents
(9,10) conprise at |east one nagnet. 9. The assenbly (1) of clains,
wherein the at | east one nmagnet conpri £s at | east one magnet or an el enent
that is nmagnetically attracted to a magnet in one of the body (2) and the
cover (3) ahnaviag aldiratteradapisidualfltwitdin baotithogt oegirrind sectoy obtheer of t he

cover (3) and the body (2). 10. The assenbly (1) of claim8 or 9, wherein
t he magnet s® ?@ebg@:ijpéiigé?‘?‘feﬁ( f pairs of nutually attracting nmagnets on

each of the cover (3) and the body (2), and wherein the first and the
second interlock assenblies conprise a correspondi ng additional respective
first (4) a®d setmnassedibly (1) of hnygRrasieditw daim, edsoeidithg mutuakych addi ti onal

magnet pair, wherein the.engagenen the respective pairs of first (4)
ond second {ERCHE BF rebbfei i SRRERE S 8 chiPutt S BRI ARDZE o nci do. ant
wherein each nagnet pair is in approximte nmutual rotational alignnent at
about the a(gpr oxi mate rotational position of eng%gemsnt (6) of the first
(4) and secdnd (H)e areErvEk fickénsd, whereinthe ahlepshBng magnest claim 9

furt her CO”P&%?E(E;% fcrllé;éé%ﬁ% glﬁ’e{gyr{e%%ﬁiel’e%é(ntoc‘nhteﬂtrﬁé’gﬁﬂzﬁﬁ’} &tﬁ%&@d Yo; o the

nunber of pair attracting magnéts € repulsive
ori ent ed magneighebi one of thedwbdyr(2pd ricctheadaveq(3paadiat rast owd muthalynut ual |y

attracting magnets on the cover (3) or the hod 2 nd.wherei n each
repul si vel ya%'%FHHQQBanP&éHé?”Y gthegoém%eﬁég@”ﬁﬁ%ﬁgpgygpati onal position of
furthest disalignnent with the at | east one attracting magnet on the ot her

of the cover (3) or the body $2). at about the approxinmate rotational
posi tion of 1@ngaffeaessembay (Toof clan Biar & wheleiathe segoats EF)prisetaer | ock

(1 s a sepbralie BT Ry SRR e Bo&s it e Foeri et Toe”
engageabl e tMetliodyl@), and wherein the first and the second interlock assemblies
comprise a corresponding additional respective first (4) and second (5)
interlock piece corresponding to each additional magnet pair, wherein the
engagement of the respective pairs of first (4) and second (5) interlock pieces
approximately rotationally coincide, and wherein each magnet pair is in
approximate mutual rotational alignment at about the approximate rotational

position of engagement (6) of the first (4) and second (5) interlock pieces.

11.  The assembly (1) of claim 9 further comprising a number of repulsively
oriented magnets equal to the number of pairs of the mutually attracting
magnets, the repulsively oriented magnets being placed in alternating
positions with the mutually attracting magnets on the cover (3) or the body (2)
and wherein each repulsively oriented magnet is in approximate mutual
rotational position of furthest disalignment with the at least one attracting
magnet on the other of the cover (3) or the body (2) at about the approximate
rotational position of engagement (6) of the first (4) and second (5) interlock

pieces.

12.  The assembly (1) according to claim 1, wherein the assembly (1) is a

self-closing container and the cover (3) is a lid shaped to be engageable with



the body (2), and rotatable when engaging therewith, the |lid being regarded
as being above the body (2) for purposes of defining the orientation of the
el enents hereinafter recited, wherein the interlocking assenblies conprise
at least one first interlock piece (4) fixedly disposed on the body (2) and
at | east one second interlock piece (5),fixedly disposed on the lid, the
second interlock piece (5) being positl%ned on the Iid and shaped to

r(ﬁt a’ltoagl y ew@a@md (g ah'drretat?hsiéwHeméhgzihge@gatl(ééanﬁuhetl|hlebduhglrefgardéd)sed on

t he body (2) and rotat relatiye to the rotational engagenent
having a r o%sa'P‘?'Bﬂé P\jegéefli’?@ﬂ 2& %&%PO%%&%O%@ LJiemtation aht %ev\,her ein,
within the é\éﬁ?en@éhé@trfearfﬂe?s:é&n%@g@a@r@mhémen@ak.dgﬁss%ém.gs BompoL bpn of the
second interlock piece (5) di sposed agai nst an i nterlocking portion of
the first |Inaﬁrdrtecfi«spneef@¢4o)|ece@(ﬁhﬂm&yedtsposeﬂbon thebody k) agdpdigasbn of the
first |nterlock ece osjte. elenments of the pair of

mut el 1y o PPastoRpa B ke s BreaieiPBOTE! A lrl TR Sl r oopect  vel y
on the bodyint@lodknslede8) béiflg pasitioped hithaad ahb@h@mu sHobathbigterighge I
position of strongest attraction to, or repulsion from each other, as the

lid rot at esthediratintaslack piege (Bhahep he lid isiosedran Brapady Reapdbraiatad t he
rotational l%(Pan\}e'tBQhQBoH?et)h_E'rg’ﬁ\g%ﬂaFQ?ga%(a%ﬁ?r{t@av ro‘BQﬁbM(|ﬁf’13%fhnea the area

of interlock engagenent east I's formed on
t he body (2:)r;ea@ﬁcmedudherr@genﬁélrﬂt)(@cwﬂmeap,omdhmghearmnfhnm‘rlothe at | east one
incl.ined relajive to irection.of the lid

first interl ock piec 4)
Lo ol ope. | reRgRIeeT o) S NserBrking paxTc Of theger ok %ﬁ@%ﬁ%ﬂ@ﬁ?&é and

posi tioned &.@Péizfd Qj%qlﬂst(a%)mfe(ﬂorc%@'dﬁtléh%f@rf‘é’l‘?r@fjm‘t JQ@& %ﬁ@ (5) from
above as the IS drawn into conpression with the body (2) froma

rotational lpeathone interiking ph@logweqfdhaflrs’ctlreherloclkpmceé@ \wbpreiis thgppr oachi ng

t f th 1 & Lh
cultace of vReSFie diRehiitht B RE M Rua i ok 3 Btk H kel PO cecond
i nterlock p@%@a(édusp@@da@gbed‘t%tmtk&fmgd(zwﬁdj'thém and)pdsttoredr f aces are

sl i dabl e agai nst each other in _the direction corresponding to closer
engagement GYereqesyshdhahtnaimrosiigRiyof sijongest afiesHon 4y rﬁfﬁu'\%h‘i’in(fFthe

surfaces comsinenah it REoiis! BauEL RSPl bhGbdiaaplpst the body (2),

and (b) suc at t'he rst rnterlock piece e se ond i nterl ock
pi ece (5) ac@raspoddbletherasitiatel pbiitiandfoe lidhndohe body @)wherach ot her at a

19 furth t t t d [ f the lid dth
ody (2). ABRVHORHI ARG ALY hrerk 2rRBeE N ARL) according Lo any

preceding cl ai mavbgdene rbr'?m% w)t@mrmec%@ﬂ\gsow )leaeRRBEMAheM Wi th a fuel
tank. 14. The assenbly precedi ng clal rn wher ei n di sengagenent

of the bodycqregsppnding Weea@ia\ﬁér‘thﬁ a) Ieaﬁme\fgst iatgriaskareces ddciwslingd novenent s
1715 RN RGP N ey 2020,
provi ded behWtktdﬁ@ab@dmn¢@ attpbdigonaden tiisShody (2) to receive the

second interlock piece (5) from above as the lid is drawn into compression

with the body (2) from a rotational position in which the second interlock

piece (5) is approaching a portion of the ramp (11) from above the ramp (11),

wherein an upper surface of the first interlock piece (4) and a lower surface of

the second interlock piece (5) are each further shaped such that (a) the

surfaces are slidable against each other in the direction corresponding to

closer engagement of the lid and the body (2), in those cases in which the

surfaces contact each other during closure of the lid against the body (2),

and (b) such that the first interlock piece (4) and the second interlock

piece (5) are slidable to slide off and out of contact with each other at a
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further position of relative rotation and compression of the lid and the body

(2), above the ramp (11).

13.  The assembly (1) according to any preceding claim, wherein the

rotating closure is in combination with a fuel tank.

14.  The assembly (1) of any preceding claim, wherein disengagement of
the body (2) from the cover (3) involves different forces and movements than

those resulting from routine storage and handling.

15.  The assembly (1) of any preceding claim, wherein a solid, liquid and/or

gaseous seal is provided between the body (2) and the cover (3).



