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Flip-type Cover Assenbly 11111111 I|I11 111111111111111
111l ~~~~ ~Il~ Field of the Invention *0

Bssenbl y, more partical arly  but not ekl 32.“3; y\\\l\l\\R\H\ll\\\\\\\\\\\\\\\\\\\\\\\\
audi o and/ or video equi pnment . Background of the «159159*

| nventi on 10 A cover JS co arrarlﬁed over—an——

openi ng of a housi nd PstyRE: ggeéAﬁﬁFm

2R hert o e nouatng. ana the extornar NN

environment. This ensures that the interior
Firldiofghednyert@onr om dirt whi ch often accumul at es | 1Go0002*
the sanme is exposed to the external environnent over
time. 15 A cover assenbly is typically used in

i presedemmuonrrelmnes to |r flipetppe WRepassEMbEy, MAsieS paiticularly
t he equi prrent from bei ng pernmanent|y exposed to the

but eetRxclusivaly. fehardie. a"ﬂ’?“‘f'@?o RABIAMEMsi gn of a cover
assenbly conprises a cover which rotates about a

fixed axis so as to cover or expose an opening of the
Background\of ¢he inventiom desi gn of a cover assenbly
conprises a sliding cover 20 which translates along a
strai ght path to cover or expose an opening of the

hdbveR % ¢dmmmonly@@éndetb6iéinan Gp@rﬁlﬁQ'd?E‘ ﬁdsﬁid”ﬁ) At a partition
the first known design of cover assenbly is that nore

hetwaanaihe; isterios @é they bousieg wweseﬂe@abenw@nm@meﬁ hignensures
{ t'the (i‘ﬁ“t@ﬁ?fa E] eCHBMQhH:iﬁ free fromh ace'ﬂ?\?«h{cﬂ oftel Bé&?mﬁrates if the

e cover €s W e sur ousI hg
same,is ekpssedutheexternal englemmentdveotimeonst ruct i ng
the cover assenbly. Additionally, a |arge radius of
curvature of the cover assenbly wi|l also invariably
fgaver @ssemplcisstypically ysed "WatUHFChV't’ﬁ@ eNRMARt to prevent one or

Hb‘f‘@‘fﬁ!’rtvs of th%hSqmﬁﬁ’ie‘fH? ¥ ‘b‘é‘iﬁbab?ﬁﬁ%ﬁegntlgf/ @)@pd‘s‘é\ﬂefo the external

assenmbly iIs snal the surface o er wl
pn\titqnmentabé\/ﬁrsttmmo deaighaok aotoveicasaambiy g;omm]ISﬁs a cover

b e b r..at _leas
R BB Db, bl 6739854 B i or e
b@@aug.eAfsbeoﬁman@wn @esiynsof a cover assembly comprises a sliding cover
which translates along a straight path to cover or expose an opening of the

housing in a linear fashion.

A problem arising from the first known design of cover assembly is that more
material is needed between both sides of the cover and their centre of curvature
so that the surface of the cover flushes with the surface of the housing. Thus,
this results in a higher cost of constructing the cover assembly. Additionally, a
large radius of curvature of the cover assembly will also invariably take up
unnecessary space within the housing. However, if the radius of curvature of
the cover assembly is small, the surface of the cover will protrude above. the
surface of the housing. This may be undesirable for at least two reasons: firstly,
because it does not appeal to the eye; and secondly because the sharp corners

of the cover may cause injuries to a user.
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of the cover may cause injuries to a user. 2

Li kewi se, the second known desi gn of the cover
assenbly is also acconpanied wth its various

di sadvantages. Firstly, a force nust be applied about
the centre of a closed cover,so as to expose the
openi ng of the housing. If thé& force is applied at

ﬁl ther %gggfgné REO@%%IQ%B }h%? c\({cg/reé ﬁ%g&%ﬁyggsaillsg accompanied
Wﬁhfltsc\!réﬂﬂdsydléédﬁhﬂt%éd Iin%tlg hg feeBARLStED S hPSlied ﬁb@@t the centre

cover desi gn ich at errpt S to overcone
af gaelosed gguer 89 ashio ExpespHthey opeomgrofa&eehws'@g ifghe force is

oA S04y PR AL e B LA B0 gocouse o
applieiifopes canmdt H@sﬂﬂcnéﬁﬁﬁ&dn@leﬁed fotthe db(boné Bid¥ 6fahe cover.
of the cover 102 have side walls (one of which is

shown as 107), a housing 103, two separate cam paths
106 ' I %
S7, AR niclTafirs R Byor O el iseiviftatRs & #c'foregoing
toBrgssemblies\ie |Immtai)6’aFlgn0@o1(aartd 1(o}, shicmshows a side view
two c

FRA T Dioe conted st B APE frofm & 659, sl sa SMereed position.

- BBYEsidés dRahélcovarh 02 heeeRide Walls f{@né‘b‘f‘ﬁ\ihlét@?s §Bown as 107), a

divided into two stages: The first sta begins from

hausipgsiQ3, dwoctepanateceararpatbe 104105 aa éwo| Rinsi 1QGae 106b. The

d i h e .
R OF <ol PRl B e g 100 by e
fwao pinsht0gan 408b pand fotatienalonevertOit eftheldovet 102 éxigiided by the

BB Eait Rt 185169 Elongurhich tas s d 06brGeves: age
of the rotational novenent of the cover 102, the cam

aths 104, 105 are designed to ensure that the cover
Eio@t@@ékmwemﬁnﬁ of the caxgjelP20s dividedhinteitwg stages: tiei firgt stage

2 o@ g§ effloglg qh? P@gﬁ“oﬂfofttﬁg fror of‘tl PQ '?ﬁu %(d? EFFPI%(U?% 1?5) L& ends at

e cover & ab
ﬂmspd)s'.mmn afthd tanstrrid2eitlustratediig LangaJré(t(b) lthie tseeond stage begins

05 o Bl A0S i it R 16 SR5 %00t

gbﬁﬁdwantrﬁg&\@fr 10R8Idstiated WPRigERY §{c)assenbly 101 of
i gure that the

During the first stage of the rotational movement of the cover 102, the cam

'paths 104, 105 are designed to ensure that the cover 102 does not hit the

edges of the housing 103. During the second stage of the rotational movement
of the cover 102, the cover 102 rotates about a fixed position as illustrated in
Figure 1(c) by the position of pin 106a in cam path 104 until the opening of the
housing 103 is fully exposed.

A first disadvantage of the flip-type cover assembly 101 of Figure 1 is that the
position of the fixed rotational axis of the cover 102 must be close to the
opening of the housing 103 during the second stage of the rotational movement.
This means that the cover 102 does not stay close to the edges of the housing
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30 position of the fixed rotational axis of the cover
102 nust be close to the opening of the housing 103
during the second stage of the rotational novenent.
This means that the cover 102 does not stay close to
the edges of the housing 3 1Q3. A consequence of this
is that additional internal space of the housing 103

k t nt of the_cover .
183 A\hogluetedSf T e et acdfioBel flSan Spate 96§ fbusing 103
isstéikbhmp)fo AcéothmodateAtHeemalément\of B BsverH @W&meagach flip-
is that there is a | arge gap between the cover 10
type somruﬁ'Sﬁgmdegs U arei uswally ehike ledmable wg A second

C r.at C 'S
ﬁvg gggb #e hattothwﬁee i€ aSeI%ﬂg% Staﬁeb g\% 3%‘2%% é[f C@gl gnd the
doeadgalmagadltmstrhay mvdl@ntheheovePOR bk difficutatoesperatessince a
undersji de of the cover 102 is clearly seen fromthe

H8Rls degensould-he japunesh dBerein svhan pﬁen@svme caver 182yA final
[Wel'=Y 0,

BB ARARE IF (R Mhab I Elherct O biert Hie MAIERIR 6P the cover
102 as fcieasly sqmt:frbm:t@pmtsm s stich, tbeiundensiderof théeower 102
is provided,a 15 assenb] y r audjo .

e BV | BB BlseBshiaveEh IF et B5° 85 i pufingls s aesthetic
appesrahcér ame defining an opening, a cover for the
openi ng, the cover novably nounted to the support
frame at tmo plvotlng axes, each pivoting axis being

y a corresponding pair of cam

QHbﬂﬁg eac palr 0 r'gampaths having first and 20
second novenent axes defining different novenent

b d
S5t SRECH e renni s oL bR ANYRVBRE FISTa.Y Broidadha Hip-type cover

§64rRBIY 36 hidio RATorlid €28 B it | the HRYBMbEcSABASINng
bet ween open and cl ose positions. 25 By using two

aistpppdArame defiRing amaenening.def i ne each pair of cam

: ? A0S fdr e o Sﬂiﬂg " &%C%W& %o% Fn%élln?%d {ohﬁe%%m%r% at .two

he cover SI vel'y, erent venen
piveingir axes\mbeashd pindbtingneaxisarbeiag h guides cfovemovement by a

gg’r?eesnp;oolr%ing pair of cam paths, each pair of cam paths having first and
second movement axes defining different movement paths, each pivoting axis
being arranged to move along the first and second movement axis of the
corresponding pair of cam paths to move the cover between open and close

positions.

By using two different movement axes to define each pair of cam paths, this
enables better control of the movement of the cover since effectively, two
different movement axes are combined into one cam path. The cover assembly
can also be designed with a reduced gap between the cover and the edges of
the support frame which defines the opening. Also, depending on application
with a second movement axes for each pair of cam paths, the cover may be

received entirely within the frame so that the cover does not protrude out of the

-frame.
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Bovement gyier

can al so be designed with a reduced gap between the

cover and the edges of the support frame which

defines the opening. Al so, depending on application 30

with a second novenent axes for each pair of cam

pat hs, the cover may be recej,ved entirely within the
frame so that the cover does not protrude out of the

frame. 4 Preferably, the first novenment axis of first

said pair of campaths forns an angle of at |east 200
PrdfBrdohe thé fitdt MBYSRABAL 2@ bFfifdt sARCHAIFoFGAMA paths ftfns an angle
cam Pat s. Even nore preferably, the second novenent

ek at lesst 207 iths thedfirsdimovgmentnaxiaof sesoad said paifsofgam paths.

E08H oo tbie D) i Saohd bR E RS TR YT, Bl e em patns

-dlBolfapmbemnah@enst atdeasid2Gewith]theT8gtonduhbvemehtaxis of second

openi ng or closing_of the cover resulting in a
ol he1miniment apgle abe¢dnbas keansfompd to reduce

openatiohe first novenent axis of first said pair of
cam paths and the first novement axis of second said
pair of cam paths may have a first conmon center of

THE YirdtUhBvenhBAt 84S AMd seBoNaRbVernéhfa@ds of boft caml shths may be
pair of cam paths and the second novenent axis of 15

awsstriinsshapeyoi gensrabuaupadhlf thigys theseaseneem thasfirshmovement
SRR el ot AR S A, oyl B sona s

pair of lvam \pathss mdywhave taafiisd commen aeaternsfocyrvatiredThe second
the sa camfpfath which allows finer novenent control

et said pairoficam, pathsAnad hessefond; peyermgnaxis of

SeddndobaiapaiPaifhSariByatAgd iRaf d186liHaVe0h seeohdaddhmonNéénter of
is greater than the radius of curvature of the first

ewyatuse thabis at adlifferepb pasitian fropr theafiishaememonrernteeebenrvature.
1450 | J :
EYBEE Words oCfotatdrtaxdir e fofitfatdiihifi TS 63 path which
allmvs inexf movemeat corgralfof theeceverond novenent axi s of -
second pair of cam paths. 25
The first movement axis of first said pair of cam paths may have a radius of
curvature that is- greater than the radius of curvature of the first movement axis
of second pair of cam paths. The second movement axis of first pair of cam
paths may also have a radius of curvature that is greater than the radius of

curvature of the second movement axis of second pair of cam paths.

Advantageously, as each pivotal axis is arranged to move along the second
movement axis of corresponding pair of cam paths, both pivotal axis, in relation
to the common center of curvature, forms an angle of at least 20° with each
other. The minimum angle of 20° has been found to reduce jamming during the

opening or closing of the cover resulting in a smoother operation.
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Advant ageousl y, as each pivotal axis is arranged to

nmove al ong the second novenent axis of correspondi ng

pair of cam paths, both pivotal axis, in relation to

t he conmon center of curvature forms an angl e of at

| east 20 with each other. g m ni mum angl e of 20 has

been found to reduce jammi ng during the 30 opening or
cover,resulting in a snoothe

E gﬁg? qg%%tgaerpgp{sh%fr the; iinvention. a gan getg\feelnh%ach of the plurality of

pinseand %c@r&mnamgv&eﬁ pRf s prefdrBsly. ¥5@alm by 1e35.

pins and the corresponding cam path is preferably
0. 15m or | ess. The cam pat hs may be formed on the
e
BB iy N oo BNESuRAP B, o6t 48 ssemony

[og3:37] hambua&ngeﬁemarrange@m biastthe cbvemionthe open position.
preferred enbodi nent will now be described by way of

exanple, with 10 reference to the acconpanying

RV Oseri Lnomﬁﬁ PFA\?ypisS 1(a) to 1(c) are side

Vi ews of p- cover assenbly; Figures

2(a) and 2(b) illustrate a flip-type cover assenbly

Ma\pirefgrredc embrodiraemo wiil ngow cbe gesetibed eby ewhypdofrexbmple, with
e |nventé Bures 3(a).to Sé é,ﬁ{)e views from one
Tgeense tofhe AcroMPapYUng QYaWinggsOLWRICRh| v of Fi gures

2(a) ith l1ust £rat r Gt

Pl gur ST el ILAEI RO VAR R MR GpERUeRL assembly

pat hsFigures g(meand 3(a)illustrats a)flip-dype covprrassembly having a cover

eI ot fod Sttt Bl R BB Thcd o7

r espefigures (3{a) ot Bg) @ Wi ifioeh Lawcisidy iosnthef fliplgpe cover

Preferred Enbodi nent Fi ures 2$a and 2(b) illustrate
_aSW’T‘BWt%féQ‘H%@Kah%% Wllusdra

ipgmperationotthe cover 302

and aFfpuPeY muéfrat@% a Rldseeup Qlew of oﬂeh@ﬂlﬁl‘enéarﬁ%ths of Figures
according to the 25 preferred enbodi nent of the

Ba)datd(@handhe housi ng 303 has four side walls 206 for

encl .OE g&gigqml{gdﬁg? lgaﬁcéfte?r%lv%r}'ﬂe%dc& MELd IS &fbles X and Y of

openi
Figure 3(c) from the movement axes of respective cam paths.

Detailed Description of the Preferred Embodiment

Figures 2(a) and 2(b) illustrate a flip-type cover assembly 301 comprising a
cover 302 and a support frame in the form of a housing 303 according to the
preferred embodiment of the invention. The housing 303 has four side walls 206
for enclosing an audio jack 207 and which defines an opening 210 which is

covered by the cover 302.

Figure 2(a) illustrates the flip-type cover assembly 301 in a close position, whilst
Figure 2(b) illustrates the cover assembly in an open position. Referring to
Figure 2(a), a force 304 is applied on any part of the cover 302 to move the

cover 302 to the open position of Figure 2(b).
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covered by the cover 302. Figure 2(a) illustrates the
flip-type cover assenbly 301 in a cl ose position,
whilst 30 Figure 2(b) illustrates the cover assenbly
in an open position. Referring to Figure 2(a), a
force 304 is applied on any part of the cover 302 to
nove the cover 302 to the open position of Figure

The sirsaturiog e ditine, Savey ssvenBly 5 ity e descrbed by

%fé}nrfqlo%gﬁxré&fmﬁ;‘ tABR) WHiIGh ¥ie¥ReViews of ﬁ@/@dver assembly 301.
assenb I't" should be @-%par ent that the other

i should ei@p@wzirthatsﬁ‘@mhws ofsthedeaver @assembhd3@hissidentical

3038 S Se SRR B R BIBEOR D ber 12 shown as
dotted lines in Figures 3(a) to 3(b)) with each side

nenber having two sets of gl voting . pins 307a, 307b
dhe %96,30318%5 twe SidaiemBas (PNshsideemgatbes H%\&WPWT‘ as dotted

B8 i, 4104 o SRy g Bty Hivorng

ainssBQ?fa 6075@(1@@53 @aPbt(pin3(307b and:30lyate not sboavm)emetrudmg

tgp&gar 926'80 %q?mg;g)@@&g%%?ﬁhgl éﬁf‘% %‘E% pre allgned along

réscdééﬂ@é ﬂiMmQaé&é%atfﬂﬁn afxgares?é?a'c) tonS%) Cihe p@bthg?fé%s are the

(not shown and whi ch corres he cam p

gelmfae} axisdofteachcpim 3Han 330ah rceh@f thenside wailsCiﬁDG (shown as 206a

FFRERRSAAD g SRR 48) 1257l o 4A0OTbo o

ghewn émiat whigh dotreispends afitacthe\cam path md)sariﬂ)ﬁm cathZmath 312b

.1 n Figure Bq(cﬁ) only cam pat hs 306a, %12a arranged on

{net showe oasEesPends ikl ihesaminatly #dgay whichy reEARged on
¥Hba§|dbhﬁalpm¢§tdd%sﬁé RS the Qe wall 2dsa3diddidertiéd tértﬁe respective

-l ocated with he respective cam paths 306a,

gamwatb_s.@mgo%mtlnt fhigueode@), coly gam mﬂm&)%&ﬂwmmed on

Ifﬂr%%?@gte{éélg?gélg n%re ?s%omeaﬁ&’ ﬁéhnflﬁ& %@b%éf%ﬁ'gétr ﬂ%aﬁ‘}h%ﬂvotmg pins
Bona, :meeadbastI@b afe tdmated withingthé eespettive h:am: pathis 306a, 306b,

%93& £1r 2rb ncgﬁdat ttt?e gm?esr 302 is movably coupled to the housing 303.

The cover assembly 301 also includes biasing means in the form of a spring
311 (one on each side of the side members of the cover 302) arranged to bias

the cover 302 to the open position.

For ease of describing the different parts, reference is made in the description
below to the view from one side of the cover assembly 301 as illustrated in the
drawings but it would be apparent that the same description/operation applies to
the parts of the other side view.

Each of the cam paths 306a, 312a has two movement axes 320a, 320b (for
cam path 306a) and 321a, 321b (for cam path 312a) which defines two different
directions of movements of the pivoting pins (307a, 310a) (more specifically,

distinct arcuate movements) when the cover 302 moves from the close position
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the cover 302 to the open position. 25 For ease of
describing the different parts, reference is nmade in
the description belowto the view fromone side of
the cover assenbly 301 as illustrated in the draw ngs
but it would be apparent that ;,t he sane

descri ption/ operation applies to the parts of the

FR, 056, 8PS Bonition SRss SHow8. i daasie( o). Renmianaoayes are
pdpsteserted, by ¢bnkte (Ifris 3203 P32tb HWHen d@g’blﬁ@ tg%k‘rﬁeﬁlet&\ﬂn path

different directions of novenents of fthe pi voti ng

gP6a. The7eampath)313ais sipiarly farenedy by thesadjaintment of the two
S en the cover 302 noves fromthe

§f°§’§§{eg‘ég?‘ IS?%Q% é%)((jwt he open position. As shown in

Figure 3(a), the novenent axes are represented by

E8Bhc? thé pR%tichtOmhat defRedie havdintii axes 32Udﬂ3tzba 321a, 321b,

campath 306a. The campath 312a is simlarly for med

52 PREiakarodefinachby afresprctivecommor wentre Hf syn@turea308, 309 but

il o B! g "4, g of e e

~and shkdfondedatny patirse Sp6af |3\7|eacamm||efmemhsye tioé cmmmhucentre of

have different To_el abor at e,

308, , 309
FvatiR S0 but YIS Hiovemert A 4208 o ihe SRy SSEt oAl Sas has a
§ialier Aide of HAVARLR SOhentY SheuRaflieBAP WA iR radius of

curvature 308 but the novenent axis 320a of
cuvature ahthemeveo®nt mxis 321a ofrtbatsecond¢amspath 312a.
curvature to the centre of curvature 308 than t he

eI Bl i neSeRe A 1Beb3I IR Ml 3. the

ﬁivaﬁ@g AR S0P 31de§Fef positloned bt He Mt ibbsn'bh@ oflﬁe respectlve
ot1ng pins 307a, 310a are positioned he initial

i RAtBR 068 Bhea mesHhawn VbFlgelgmﬁ@)t Niheméhe foree F04ds applied
/818N itHe HodiF 803( gh% é@;&n ed fh%f %;?rbrfpo§1‘15tr%°e£hegit£s 3064,

to open the cover ste the' sprin
8h2a @aldepﬁlehalvempms{%&Q%a glnﬂiaeatohg theiraespectjvenfirst movement
qQng_their ect i ve, ‘ﬁi rst

%fnt |8YeJ rEitlateaﬁ(oessltion as
ilnsteatet dbyethe duateldtlin®d GfFigure 3b). At this stage, instead of rotating: one

_of the pivoting pins 307a. 310a about the pivoting axis, the pivoting pins 307a,

310a are guided along respective second movement axes 320b, 321b of the
respective cam paths 306a, 312a so that the cover 302 gradually slides to the
open position illustrated in Figure 3(c). Movement of the cover 302 along the

. second movement axes 320b, 321b is defined by the centre of curvature 309.

As would be appreciated from the above description and as illustrated in
Figures 3(a) and 3(b), the first centre of curvature 308 that defines the first
movement axes 320a, 321a of the first and second cam paths 306a, 312a is
arranged near to the opening 210. In this way, the cover 302 is rotated easily by
applying a nominal force at any area of the cover 302. In addition, this also
ensures that the rear side 322 of the cover 302 does not hit the edges of the
housing 303.
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: \é&em ng 210.

20 illustrated by the dotted lines of Figure 3b). At
this stage, instead of rotating one of the pivoting
pi ns 307a. 310a about the pivoting axis, the pivoting
pins 307a, 310a are guided al ong respective second
novenent axes 320b, 321b of tge respective cam pat hs
306a, 312a so that the cover 302 gradually slides to
the open position illustrated in Figure 3(c).
Movenent of the cover 302 along the 25 second novenent

AXaRe TNBmERLLES the dbver BOd thansit Srome thé *ﬁrslfmé\kérhéﬁtué)?és 320a,
309. As would be appreciated fromthe abov

dédiato She spcand mavementaxest 32a, B21bj @fuﬁh@scam Pathsmg06a, 312a,

P kot 5 Rl g 0L a2 e, bR povmen

arew0d1aa82 phtane defified b&lﬂh@ secotid esrmmupecentrnbf t:orvtaln@re 309,
his wa the cover 302 is rotate

iGh i %?”Qﬁﬁﬁﬂiﬁf‘ﬁ@a‘da)ﬁ S e ppeRIng 41038, Cglfn@grqg wjthdhe first

| GENRS o?ggrva'uﬂeaﬁfﬂ.tﬂﬁ’g‘enh that fe re%?%ﬂ{}e?ﬁzi BRtovee302 stays
It the edges

rear side 322 of the cover 302 does not
olose te thé @dgies pf3be . ho8sings3@d withoandyensmall cohetand gap between
from.the fi.rst,novenent .axes

{8 i Hehokindlvo s, ipiniSe YRR o B3 Hiluerging rapped
BéMéérBﬂféagaﬁlaﬁa fordign rebjSetEing finfrodudeidvitd Hige ﬁ’l'i;ﬁl%lfe cover

307a, 310a a t he second novenent 5 axes 321la

~ asserblyi 3 Bpuse h'@esé@ﬁhtﬂ‘aéémﬁfnﬂ@eﬁ[qfﬂ?sopf dhe fisstuaed second

[ [ e [

SpyemetR siis 20 S20Hr e 14 S4H RS B Lo SRAR %a, 3122

8éfinesThi smenttuicam phtt profderaad psovideS 2idtter comtrel t80guide the

st ays |l ogse to t edges of the housing 303 with only
°§'§'H]qn? gﬁ‘ﬁ g@& between the two. Accordingly,

this mnimses the chance of a user's finger being

trapped 10 between the gap, or a foreign object being

t rﬁh%'!m benatad dhatas ot PVt RDE 30735 3ARBI Moue Along the first
_ tH3Em gfntﬂeax‘ég'@déatdﬂ% @rfzgraeﬁﬁeg%g{.v%%ng}aggis@eé S120¢.e. pin

secon movenent axes t'hat

. BQTardeeg alongpaxis S20a6af, the fiest catafpiahleé’»osasandtnm 846a moving

réﬂ%%%% %ntgugg%éc\r/ol 88 bet ttﬁr31c2O {h% prOtIﬁg plns tBB?a 310a

forms an angle X with each other in relatlon to the common centre of curvature

- 308. Similarly, as the pivoting pins 307a, 310a moves along the second

movement axes 320b, 321b of the respective cam paths 306a, 312a,. the
pivoting pins 307a, 310a forms an angle Y with each other in relation to the

. second common centre of curvature 309. It has been found that if the angles X

and Y are at least 20°, this prevents jamming during the opening or closing of
the cover 302 and enables smoother opening and closing. This is particularly

useful if the flip-type cover assembly 301 is produced from plastic material.

In addition, the position of the cover 302 in relation to the opening 210 when the
cover 302 is in the open position can also be configured such that spraying of
the underside of the cover 302 is unnecessary because it is not visible.

Accordingly, significant spraying cost can be saved.
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It should be noted that as both pivoting pins 307a,

310a nove along the first novenent axes 320a, 32la of

the respective cam paths 306a, 312a (i.e. pin 307a

novi ng al ong axis 320a of the first cam path 306a, and

pin 310a noving along axis 33la of the second cam

path 312a), the pivoting pins 307a, 310a 20 forns an

angle X with each other in relation to the common

centre of curvature 308. Simlarly, as the pivoting

Fhésa af 29 réBY & rabNdIsbhgerids Worﬁ@béﬁﬁf&rf

320b, r@gl b éﬁ)@%he respectlver%eam pga{]hs 306a, ﬁﬁ-@fpe cover
apsembliasoB0HNaying aznaxim@n gan bemeearhaamg@dﬂtwqqﬁrespondmg

A bt I O Fo AUt FRBRR 7T The angl s x

25 and Y are at least 20, this prevents janm ng during
L RSoRREDS sbrr G5 B Seaneirs e st doress. e
fb?@é L504I mdyRaé td-Be/ BﬁPﬁéHé ai'i‘stﬁ@'@rﬁ\gre?’gfltﬁeS cB{/é’rd?éﬁdso that

fromplasti'c materi al I'tion osition

tdtational cor@ e is reveelyaapplied @long: the eariting enlge whdhetdover 302.

cover .the.o osition can also
ORI ctinderiEbh iR GRE AR bt toh. kB! ol The qover 302
FaMBér, I8 doﬁFlelcll:BUQC\ﬁﬁév’;lfp)(xshéééifﬂﬁsa dido esp&incé Ghddsirable sliding
Accor di r&g , gni ficant spra mg cost can be saved. 9
Whichaif drok part @@@é@Y@é@OWmﬁﬂ as defined)by thearam pash jsofile.
best for flip-type cover assenblies 301 having a
maxi mum gap between a pin and its corresponding cam
Yatibusvimodificdtiohs1tonthe |preferneslt emblmyllrﬁémjdesd'lbeﬁ Bbove can be
shoul be a tth i f the angle nd/o

Ao exaBb dhe st ehbpe e ilsliatas it e sivoting pins

QOM | BrO8R aftdéheett) the Slfie WARISCOMAER ctVér 302tdthat the pivoting
rotatlonal torque is evenIE/re plied along the entire

seespgatives iGagb| RathandPfry 312a
?ﬁé“@%‘séﬁ t@% 5%?‘3’%“%38?5 Cf;fr{ﬁe R S'ing3983 1BweVeF, tRE coupling of

0 experi ence

- tihedesier SORewith thati m@szmBea ] alsncnospfme ifdhe thm pauher306a 312a

t fi fi
T eanded Brdhe shewdls of erciieR apO i@t Bith S Gaesponding
PRBNIRy s BO7a, 310a being arranged at the side wall 206a of the housing

303.

The first movement axes 320a, 321a of the first and second cam paths 306a,
312a have different radii of curvature, and similarly for the second movement
axes 320b, 321b. However, it is envisaged that the first movement axes 320a,
321a of the first and second cam paths 306a, 312a may have the same radius
of curvature, and similarly the second movement axes 320b, 321b may also
share the same radius of curvature. However, it is preferred that the first and
second cam paths 306a, 312a should be separated from each other so as to
avoid the pivot pin 310a moving along the second cam path 312a to engage

with the first cam path 312a and vice versa, which might cause jamming of the
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made. For exanple, the preferred enbodi nent
illustrates that the pivoting pins 15 307a, 310a are
attached to the side walls of the cover 302 so that
the pivoting pins 307a, 310a can engage wWith the
respecti ve cam pat hs 306a, 31 arranged at the side
wal | s 206a of the housing 303. However, the coupling
of t co 302 with the ho

B 12 S211RE 2venf} hihved LR doskd 19 iheappsﬂa%@oawon (and
vice veirstp. wal | s of the cover 302 instead, with the
correspondi ng 20 pivoting pins 307a, 310a being
arranged at the side wall 206a of the housing 303.

THE st B YPREPY 2455 300, 2E R 1R bf ool arcs 1
defineatwo dlffeumt rmoverhent gxdsobuttihis erisagddrthatthendam paths 3063,
1S envi

b, hat
BYE8 R beATad o 900 Straianh Reths rmTiat catiing. duedifferent
RRIVE RN Sa %280 3r ég%%ﬁeg%f Qﬁéé&htt P&t a&’&lﬁlﬁg'dﬁengally curved or

curvat ur e, and simlarl secon nove nt “ax
auiate Bmmmy pibfile tOSImwe tha ecayand02aftiomsthef closed to the open

. e . vern, it is preferred that the first and
§§%§ﬁ]§i@'}ﬂ1¥'g§rﬁ§sa§06a 312a shoul d be separated from
each other so as to 30 avoid the pivot pin 310a novi ng

al ong the second cam path 312a to _engage wth the
FPFBW dbenrsafile ofithg %am rRAthe 306as 812aHF depengrot eadbe type of

Jf'r%(‘g@rﬁd?%s% bhh f@ove‘?%@@gﬁ)ﬂ?%@? H? s, 1he dng de% Wy should be

the closed to the o posI
adapiell . actohadinglyy padht hagﬁn&enSfbiaadathat ahgles iashbaiange between

tlal arcs to 5 define two different

%’ﬂ,ﬂgﬂgga&'\l\%ﬁﬁ i s envisaged that the cam paths
306a, 312a may be formed by two straight paths
simlarly defini ng two di fferent novenent axes,

Alsp; the pgles Xanmh rpay ke raeasyreddram gediierant 9lregtmrednstead of

asé‘ﬁﬁ%%‘é gﬂgfege&t Aoy 'f?oﬁlotﬁgi’ﬁ"?eéé.@ct 8V95mﬁp&1 centre - of
romthe closel to the open position (and vice :

ewvatire 3081 00%ucarreaponding tangéntia limestdan adravent Akong first and
g’eoc%arlld ?r’nldzvaerr'lg’nt a gsn daenat nqgastut}%gt ¥r‘?ee aor%tgle defined between those

tangential lines.

Figure 5 illustrates the pivot pin 307a arranged along the second movement
axis 320b of the cam path 306a, and pivot pin 310a arranged along the second
movement axis 321b of the cam path 312a. At these positions of pivot pins
307a, 310a, two lines 330, 331 which are tangential to the respective movement
axes 320b, 321b can be drawn. Accordingly, the angle Y can be measured by
the angle that defines the tangential lines 330, 331. All the angles defined
between the corresponding tangential lines along the first movement axes 320a,
312a and second movement axes 320b, 321b can thus be defined in the same

way.
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15

material used for the cover assenbly 301. Thus, the
angles X and Y should be adapted accordingly, and it
has been found that angles in the range between 20
and 160 work well. 15 Also, the angles X and Y may be
measured froma different dirfption. I nst ead of
nmeasuring the angles X and Y fromtheir respective

TRl fifteffadle afaferBiaf Tual thal i pnf B 520 rmsponding
rEngemeial liresealong dirsEdsd sédshd MR vaR@nt ates i32ed, B2OBESMa, 321b
those 20 tangentlal lines. Fiqgure 5 illustrates the

Bf the cam pathsr 4063 rHiserreatdagstidbdegress da spiaatie sam path profile
. ; _ ’ . .

Wl Be FotRef ard i TFoRACE bSHET coRfiS B KRlabe fiiBment of the

caveriz0zhofth2dlip-fypet tee agsembiyod®1.0f pi vot pins 25

307a, 310a, two lines 330, 331 which are tangential to

the respective novenent axes 320b, 321b can be drawn.

ficther €afgpaths LIBBANPI 22 ¥ré ARel oFBRRIGHakY not RanEW then the

that defines the tangential Iines 330, 331. Al the

anglesX gad Ynwaulddse betweenttbedespeativermaovemeninaxast i al

lines along the first novenent axes 320a, 312a and

second novenent axes 320b, 321b can thus be defined in

The sover asGemdly 3M rhhy sfd!l gbplicatienh®rid BRdio-video: products,

appreciated that if all the angles between
EPMPHERGRIPTAge RradYeisand othenBamg apRlianeest and second
novenent axes 320a, 320b, 321a, 321b of the cam paths
306a, 312a are at |east 20 degrees, a snooth cam path
Phos,i althoughithe lirveindionduasavekn téscripedwisig alprefezred embodiment,
control.{o ui de th& nm enﬁQt of thth aver 302 Ef
F}?é'yf%"ﬁ-'?&}%«@’%%? SIUENRINE seAPe of the Al A5 AYilh be clear to
Blbskilletldader avithdig depaftingl fierh dhé ireAtiBAtasGKiMRGS. t hen
the angles X and Y woul d be between the respective
novenent axes. 10 The cover assenbly 301 may find
applications in audio-video: products, conputing,
storage products and ot her hone appli ance.
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Thus, al though the invention has been described using
a preferred enbodi nent, nany variations are possible
within the scope of the clains, as will be, clear to
15 the skilled reader, w thout departing fromthe
invention as clainmed. 12 CLAM 1. A flip-type cover
assenbly, the assenbly conprising a support frane
defining an opening, 5 a cqégéw@ r the opening, the
cover novably nmounted to th %ort frane at two

pi voti ng axes, each pivoting axis being guided for
novenent by a correspondi ng pair of cam paths, each
dai r é¢flipdype aeYer assemily.fthe assembly cprgingovement

axes %gdﬁ’gbﬁqf%é@%ﬁﬁ@b émﬁéﬁ”é pat hs, each pivoting

axi s arrang nove along the first and second
novemardovex far thé openinge the covsEpnodablyg npauntedto tesupport frame

at hs nove .t he cover between open . and .cl pse
Dosi ¢ PO PHOAGEXES. S9¢ih PSVEH XS BRipB,0uided for mgvement by a

cl ai Medpre¥hiGHdihg pbh%f@ah?batﬁ%‘?\éﬁ&ﬁ'bltair%fifc%g?blafﬂsr I?éviri%first and

said pair of campaths forns an angle o eas o
200 wseeonchmovement ases definingdiferent mmyement pathsy®ach pivoting

Lo or Bk elp alrarGels LnOYRBIGR Bie AT o @ hEhBient axis

first oftedcormespondimppaipaf lkant patie tamevitie ebvertbetween open
least 20 with the second novenent axis of second said

pai r 8PdElReRAMONS?0 4. A flip-type cover assenbly
according to claim1l1, wherein the first novenent axis

of first said pair of campaths and the first novenent

axi s Aofflipstypendosei aassemblyfaccandipgt tos digiire B whesgin the first

common center, of curvatur . and 25 erein the second
roverdivemart aipe bt BisE saif baip 3F 2o pES BTneARGIEIRL at least
SecondofwitARE firsthSverheSteHe 8f SeddhdPsdid pafr sfaahPpaths.
have a second comon center of curvature that is at a

different position fromthe first
3. A flip-type cover assembly according to claim 1 or 2, wherein the second

movement axis of first said pair of cam paths forms an angle of at least

20° with the second movement axis of second said pair of cam paths.

4. A flip-type cover assembly according to claim 1, wherein the first
movement axis of first said pair of cam paths and the first movement axis
of second said pair of cam paths have a first common center of curvature,
and
wherein the second movement axis of first said pair of cam paths and the
second movement axis of second said pair of cam paths have a second
common center of curvature that is at a different position from the first

common center of curvature.

5. A flip-type cover assembly according to claim 4, wherein the first

movement axis of first said pair of cam paths has a radius of curvature
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conmon center of curvature. 30 5. A flip-type cover
assenbly according to claim4, wherein the first
novenent axis of first said pair of cam paths has a
radius of curvature 13 that is greater than the
radius of curvature of the fiyst novenent axis of
second pair of cam paths. 6. flip-type cover

assenhl vy .accor.di tn clajm 4, or r.ein. the secon .

o ol i€ SEHEH bt feCtsR £t SonArlsthe HriRigVERARE axis of
radi use@dndcpaiv of bam pates. is greater than the radius

of curvature of the second novenent axis of second

pair of campaths. 7. A flip-type cover assenbly

ccordi [ j s Di VOt
852" 18565 Sha B Rer I LEL TR £368LDI61 3 Unerd tre secone
cor r esovedieny ais of firt paiaof pamhpathbdtads radius ofjcamvatyre that is
inrelation to center curvatu

an angf&atey than :tig‘-:ggggiggo i fyrva ﬁo{\jt“@r _secgqnc{fﬁov%%éﬂt axis of

f1i p-5yEhFRNiIPbf BamgHthy, according to any precedi ng
claim wherein the 15 cam paths are forned on the

support frame. 9. A flip-type cover assenbly according

o anch b Bicbies dsRaton 46 fing B3RRLE e 3b Bdon pivoting
posi t agi8. mdled Glorty the Betyi® niONEHemts aEIfycafaspording pair of
toclaim2, 3 or 7, wherein the angle is in the range

bet weeAM2patisd bath. pivatingyaxgsdile/ "@iios [ dericgommon center of
conpr géﬂvgﬂ;r?,a {Jr%ﬂnpéﬁ ¥RGle I\t fedt 285 With dchddtier. 2°

preceding c
8. A flip-type cover assembly according to any preceding claim, wherein the

cam paths are formed on the support frame.

9. A flip-type cover assembly according to any preceding claim, further
comprising biasing means arranged to bias the cover to the open

position.

10. A flip-type cover assembly according to claim 2, 3 or 7, wherein the angle
is in the range between 20° and 160°.

11.  An audio/video product comprising a flip-type cover assembly of any
preceding claim.



