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N ' TI TLE OF THE | NVENTI ON _ )
STRUCTURE FOR OPENI NG CLOSI NG A CASE COVER _ | POC's &)
BACKGROUND OF THE | NVENTI ON ' The present invention relates to a
structure for 5 openi ng/ cl osing a cover for a case.
Conventionally, in a nobile or portable_elecrro%ic' device, a
display unit is provided within a case for the device to display
information. The display unit is exposed through an opening
provi ded in an upper surface 10 of the device. The opening is closed
with an openabl e cover to pr GiIG3E tQFeTHiFs@WNMQN I n
the structure for openin /C|OSIn t he cover t he devi ce,
conventionally, a f|%R Fgl Nﬁ/CLOSING %@%&@V&B an end of the

devi ce case so as to cl ose 15 the openi ng in the cas
- BACKGROUND OF THE INVENTION

The present invention relates to a structure for
5 opening/closing a cover for a case. |

Conventionally, in a mobile or portable electronic
device, a display unit is provided within a case for
the device to display information. The display unit is
exposed through an opening provided in an upper surface

10 of the device. The opening is closed with an openable
cover to protect the display unit.

In the structure for opening/closing the cover for
the device, conventionally, a flat cover is hinged at
one edge on an end of the device case so as to close

15 the opening in the é;se.

In such structure, however, the cover is hinged on

the case, so that when the cover is opened to uselthe

device, it can be an obstacle and dangle. Thus, it is

not handy.

20 It is an object of the present invention to
provide a cover structure in which when the cover is
open, it neither becomes an obstacle nor dangles.

i BRIEF SUMMARY OF THE INVENTION
In order to achieve the above object, according to
25 the present inventioﬁ, there is provided a structure
for opening/closing a cover for closing an opening in

an upper surface of a case, wherein:



| n such structure, however, the cover is hinged on the case, so

t'hat when the cover is opened to use the device, it can be an
obstacl e and dangle. Thus, it is not handy. 20 It is an
obj ect of the present invention to provj de.a cover structure in
whi ch when the cover is open, it neit heétr Beconmes an obstacle nor
dangl es. BRI EF SUMVARY OF THE | NVENTI ON _

In order to achi eve the above object, according to 25 t he present

i nvention, there is provided a structure - for opening/closing a

cover for closing an opefiggcayer is folgabdgpdn §\§r1f"£.?e agiound g e,

wher ei n:
cover is fol dabl e i foRRPFELOR, HAJhaving one EBHnéBFIGHQam}h%£HQQ§40ﬁ@dbnd

and the other end; and :
comprising:

movable means provided at an end of the case and
5 to which the cover is provided movably at its one end;'
.engaging means provided at the other end of the
cover for eﬁgaging slidably with the case; and
guide means provided on the case for guiding the
engaging means along an upper surface of the case and
10 the one end of the case;
whereby the case is folded in halves upward at the
connection as the engaging means is gﬁided_by the guide
means, moved to below the case via the end of the case
by the movable means, and then disposed below the case.
15 Thus, according to the present invention, when the
cover is closed, the cover shuts the opening in the
upper surface of the case whereas the when the cover is
opened, it is guided at the engaging means by the guide
means on the case to be folded in halves upward by the
20 connection from the case, moved to below the case
through the one edge of the case by the movable means,
and then disposed below the case. Thus, when the cover
is opened, it neither becomes an obstacle nor dangles.
! Therefore, this structure renders handy the structure
25 for opening/closing the cover for the @evice case,
g BRIEF DESCRIPTION OF THE SEVERAIL, VIEWS OF THE DRAWING

FIG. 1 is a perspective view of an electronic



conpri si ng: novabl e neans provided at an end of the case and
5 to which the cover is provided novably at its one end;

engagi ng nmeans provided at the other end of - the - cover for engaging
slidably with the case; and gui de greans provided on the case
for guiding the engagi ng means al ong an upper surface of the case
and 10 the one end of the case; wher eby the case is
folded in hal ves upward at the connection as the engagi ng neans is

gui ded by the guide . nea noved to .bel ow the, case via the end of

the case by qWé%Hﬁ%aﬁ?Yegng’ellﬁ’gnc OS5, &F t?el%wstthe case. -
15 Thus, ac%g{d*ng t.o the present invention, when the

cover is closed, th& it s the opening in the upper surface

of the case whereas the when Zj;eisCQaVi{eﬂs}eective vti%g?gfsiét&% %%vf%% &Z‘%‘?én

t he ‘engagi ng means by t he “gui ans on

hal ves upward by th (gygyggi n m the case, noved to bel ow the
case througﬁtht%g:ogneé:e ge of t’?’h'eofp%g‘ée by the novabl e neans,

and then di spgsed bel ow thgs; capers HisorMiRit i WL 'of the device where
the cover is further open;
FIG. 4 is an exploded view oflthe device;
FIG. 5 illustrates, in principle, the structure
for opening/closing the cover in the state of the
10 FIG. 1; | |
FIG. 6 illustrates, in principle, the structure
foi opening/closing the cover in the state of the
FIG. 2;
FIG. 7 illustrates, in principle, the structure
15 for opening/closing the cover in the state of the
FIG. 3;
FIG. 8 illustrates, in principle, the case with
its cover being pushed down in the state of FIG. 7;
FIG. 9 illustrates the case with its cover being
| 20 moved to béloﬁ the case in the FIG. 8 state;
FIG. 10A illustrates, in principle, a cover for an
electronic device where the cover started to open as a
second embodiment;
FIG. 10B illustrates that the cover is further
25 opened and folded in halves so as to stand up in the
second embodiment; .

g FIG. 10C illustrates that the cover folded in



is'opened, It neither becomes an obstacl e nor dangl es. Ther ef or e,

this structure renders handy the structure 25 for opening/closing the
cover for the device case. BRI EF DESCRI PTI ON OF THE SEVERAL VI EVWS
OF THE DRAW NG FIG 1 is a perspecjive view of an electronic
-3- device with its cover being closetl a5 a first
enbodi nment ; FIG 2 is a perspective view of the device where
the cover starts to open; 5 FI G 3 is a perspective vi ew of the
devi ce where the cover is further op FIG 4 is_an
expl oded vi ew of -t hBaggepscprotrudes rlghthFé.aG A mishtahand iendafndhg e,
the structure for oggnlng/clgslng the cover in the state of the
case in cond; .

FIG. 10D illustrates the cover completely.folded

and superimposed at the right-hand edge of the case in
5 the second embodiment;

FIG. 10E illustrates the folded cover moved to
below the case and received therein in the second
embodiment;

FIG. 11A illustrétes, in principle, a cover for an

10 eiectronic device where the cover started to open as a
third embodiment;

FIG. 11B illustrates that the cover is further
opened and folded in halves so as to stand up in the
third embodiment;

15 FIG. 11C illustrates that the cover folded in
halves protrudes rightward at a right-hand end of the
case in the third embodiment; |

FIG. 11D illustretes the cover completely folded
at the right-hand end of the case in the third

20 embodiment; and

FIG. 11E illustrates the felded cover moved to

g _ below the case and received therein in the third
| embodiment. |
DETAILED DESCRIPTION OF THE INVENTION
25 Referring to FIGS. 1-9, a first embodiment of the
present invention directed to a structure for

opening/closing a cover for an electronic device will




10 ﬁIG. 1; FIG 6 illustrates, in principle, the structure

for opening/closing the cover in the state of the FIG 2;

FIG 7 illustrates, in principle, the structure 15 for opening/cl osing
the cover in the state of the - FG 3 ' FIG 8
illustrates, in principle, the case with = 3 iTs cover bei ng pushed
down in the state of FIG 7, FIG 9 illustrates the case with
its cover being 20 noved to below the case in the FIG 8 state;

FIG 10A illustrates, in principle, a cover for an el ectronic

devi ce where the cobsr dee§xibed eFben as a second embodi nent ;

FIG |I0OBillustrates that the cover i,s further . 25 opened and fqQlded in

hal ves so as to stand up Th¢ @l&ctronic devigey ismIRrnstample, a mobile

FIG I0Cillustrates that the cover .folded in :
data processor wit% a case 1, which includes, as shown

in FIG. 4, an upper subcase 2, a middlé subcase 3, and
5 a lower subcase 4 with the middle subcase 3 being
‘attached by screws 5 in the upper subcase 2 and with
the lower subcase 4 being attached by screws 6 to a
lower edge of the upper subcase 2.
In this case, the middle subcase 3 has an opening
10 3a at its center with a display unit 7, for example, of
a liquid crystal type being pfovided so as to align
with the opening 3a between the middle and lower
subcases 3 and 4. An opening 8 aligning with the
display unit 7 is provided a right-hand portion of the
15 upper subcase 2 in FIG. 4. An attaching recess 9
corresponding to the right-hand end of the opening 8 in
the upper subcase 2 is provided in the right-~hand end
of the lower subcase 4. The middle subcase 3 abuts at
a lower edge of its right-hand end on an upper end of
20 the recess 9. A receiving recess 10 cbntinuing to the
recess 9 is provided on the lower surface of the lower
subcase 4. A tilt surface 9a is provided to a lower
end of the recess 9 with four spaced supports 4a on the
lower surface of the lower subcase 4.
25 A cover 11 is provided openably for covering the
opening 8 in the upper subcase 2. More particularly,

in the cover 11, a first cover half 12 and a second




-4 1 hal ves protrudes rightward at a right-hand end of the

case in the second; FIG 10D illustrates the cover conpletely
f ol ded and superinposed at the right-hand edge of the case in 5

t he second enbodi nent; FIG 10E illustrates the fol ded cover
noved to bel ow the case and received~thBrefn in the second

enbodi nment ; FIG 11A illustrates, in principle, a cover for an
10 el ectroni c device where the cover started to open as a third
enbodi nent ; FIG 11Billustrates that the cover is further
opened and fol ded | FONSL & ldo 1k ane sopnealed turpably by a tfixst hinge

enbodi nent; 15 FIG IC.illustrates that the cover folded in
: (connection) 14 so as to be folded. 1In this case, a

torsion or biasing spfing 15 is provided in the
vicinity of the first hinge 14 so that the torsion
5 spring 15 is fixed. at one end to an engaging lug 1l2a
provided on an inner surface of thelfirst cover half 12
and fixed at the other end to an engaging lug 13a
provided on an inner surface of the second cover
half 13. Thus, the first hinge 14 is biased so as to
10 fold the cover'll upward from the upper subcase 2.

As shown in FIG. 4, the cover 11 or hence the
second cover half 13 is provided at its right-hand end
by a second hinge 17 to an upper end of a turnable
plate 16 provided at the right-hand end of the case 1.

15 More particularly, the turnable plate 16 is provided
turnably at its lower end by a third hinge 18 to the
attaching - recess 9 on the lower subcase 4 corresponding
to the right-hand end of the case 1. The turnable
plate 16 has a thickness which substantially

5 20 corresponds to the depth of the recess 9 on the lower

| subcase 4 so that when the turnable plate 16 is turned
upward around the third hinge 18, the second hinge 17
is positioned on an upper end of the upper subcase 2
whereas when the turhablé plate 16 is turned downward,

25 it abuts on the tilt surface 9a at the lowexr end of the
recess 9 so that the second hinge 17 is positioned in

the recess 10 on the lower subcase 4.



hal ves brotrudes rightward at a right-hand end of the case in the

third enbodi nent; FIG IDillustrates the cover conpletely

f ol ded at the right-hand end of the case in the third 20 _
enbodi nent; and , FIG IlEillustrates the fol ded cover noved to
bel ow t he case and received therein in the third - enbodi nment .

DETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 : Referring to FIGS. 1-9,
a first enbodi nent of the present invention directed to a structure
for openi ng/ cl osing a cover for an electronic device wll

-5- be described paidt of engaging pind@E| Estprowidetbvdtce i sefi-or

exanple, a nobile
: ' hand end of the cover 11 or first cover half 12 so as

to protrude laterally outward from a corresponding pair
of lugs 21 each provided on a respective one of
5 opposite extremes of the left-hand end of the first
cover half 12, and is slidably received in a
'corresponding pair of guide grooves.l9 (FIGS. 2, 3)
provided on a corresponding pair of opposite inner
sides of the case 1. Each guide groove 19 is composed
10 of a horizontal groove poftion 19a provided between the
upper and middle subcases 2 and 3 and a vertical groove
portion 19b provided through the right-hand ends of the
upper and lower subcase 2 and 4 so as to continue to
the horizontal groove portion 19b. More particularly,
15 the horizontal groove portions 19a extend horizontally
between the left-hand and right-hand ends of the case 1
and between the upper and middle subcases 2 and 3
whereas the vertical groove portions 19b extend
vertically from the upper subcase 2 at the right-hand
20 ends of the uppér and lower subcases 2 and 4 on

opposite sides of the opening 8 in the upper subcase 2

along opposite sides of the recess 9 on the lower
subcase 4 through opposite sides of the third hinge 18
to the vicinity of the lower end of the lower subcase 4.
25 The lugs 21 are provided for preventing the first cover
half 12 from abutting at its left-hand end on the third

hinge 18 when the engaging pins 20 pass by the opposite



dat'a processor with a case 1, which includes, as shown in FIG 4,
an upper subcase 2, a m ddl e subcase 3, and 5 a | ower subcase 4 with
the m ddl e subcase 3 being attached by screws 5 in the upper
subcase 2 and with the | ower subcase-4 Being attached by screws 6
to a | ower edge of the upper subcase 2. In this case,
the m ddl e subcase 3 has an opening 10 3a at its center with a display
unit 7, for exanple, of a liquid crystal type being provided so as

to align W tdy dde @pqgn@g;@prd)q{% jé’ne m ddl e and | ower

subcases 3 and 4. An opening 8 aligning display unit 7 is

provided a right-hand porgi@ri@édtiv tHe v1c1xup@§ro§umé8;ﬁe€tlmaﬂfd @nd-of An
attaching recess 9 corresponding to the right-hand end of the

opening 8 in tHehaippperswthans o f tlife Wase dEtand Kércd | tHY -Jpgwk end
of the | ower subcase 4. The m ddl e subcase 3 abuts at a | ower edge
of its right-hand emtibaassn 2piEera érablof22 2¢hich ideridgapsd WwWith A rieefi-vi ng
recess 10 continuing to the recess 9 is provided on the | ower
surface of thé | owethand end osfubidees ef idrstA dovdr halfack? dhers thewaest tld a

| ower closes the opening 8 in the upper subcase 2. Provided
at a midpoint of one side of the upper subcase 2 is a
locker 23 which locks the cover 11 in a closed state.

As shown in FIG. 4, the hook 22 is disposed in a

10 cut 2a provided at a left-hand end of the opening 8 in
the upper subcase. 2 so that when a hook axle 22a is
supported rotatably by a pair of attachments 24
provided on a lower surface of the upper subcase 2, the
hook 22 is biased so as to turn upward by a spring 25

15 and hence a raise 22b provided on top of a free end of
the hook 22 is engaged releasably with the left-hand
end of the first cover half 12. The resiliency of the
spring 25 is set so as to be smaller than that of the
torsion spring 15 for the cover 11.

20 The locker 23 is provided somewhat slidably on the
right-hand side of the upper subcase 2 in the vicinity
of its midpoint and.hence the boundary between the
first and second cover hélves 12 and 13 (as viewed in
FIG. 1) so that when the cover 11 is extended against

25 the resiliency of the torsion spring 15 to close the

opening 8 in the upper subcase 2, the cover 11

suppresses a protrusion 26 provided on a side of the




end of the recess 9 with four spaced supports 4a on the | ower

surface of the | ower subcase 4. 25 A cover 11 is provided
openably for covering the opening 8 in the upper subcase 2. Mre
particul arly, in the cover 11, a first cover half 12 and a second

- 6- ' cover half 13 are connected tUTnény'by a first hinge
(connection) 14 so as to be folded. In this case, a torsion or

bi asing spring 15 is provided in the vicinity of the first hinge 14
so that the torsion 5 spring 15 is fixed at one end to an engagi ng

l ug 12a profidetl caver haddr 12utpaprewenthshei firstovnd second?

and fixed at the other end to an enga ing | ug 13a . provi ded on an

i nner surface of theoserohal¥eged2 and 13 fixpp floating agpdnsitr $hehj nge 14

is biased so as to
resiliency of the torsion spring 15 to thereby lock the

cover 11.

5 A protrusion (not shown) which is engaged
releasably in a recess (not shown) provided on a side
of the second cover half 13 when the-folded cover 11 is
received in the recess 10 is pfovided in the receiving
recess 10 provided on the lower surface of the lower

10 subcase 4.

In operation, as shown in FIGS. 1 and 5, whén the
electronic device is not used, the opening 8 in the
upper subcase 2 is closed by the cover 11. At this
time, first, the first and second cover hal#es 12 and

15 13 are extended against the resiliency of the torsion
spring 15 to engage the extended first cover half 12 at
its left-hand end with the hook 22 provided on the
upper subcase 2. More particularly, after the.cover 11
is moved leftward in a state where the hook 22 is

20 slightly pushed down against the resiliency of the
spring 25, an external force is released from the hook
22 to retufn same with the resiliency of the sprihg 25
to thereby engage the raise 22b with the left-hand end

i of the first cover half 12. Thereafter, the protrusion
j 25 26 provided on the side of the first cover half 12 is
: suppressed with the locker 23 to lock the cover 11.

Thus) without floating upward with the resiliency of



10° fold the cover 11 upward from the upper subcase 2. - As

shown in FIG -4, the cover 11 or hence the second cover half 13 is
provided at its right-hand end by a second hinge 17 to an upper end
of a turnable pl ate 16 provided at the yq ght-hand end of the case
1. 15 More particularly, the turnable plate 16 is provided

turnably at its lower end by a third hinge 18 to the attachi ng
recess 9 on the | ower subcase 4 correspondi ng to the right-hand end

ngtngntC?ZIel ;1/ h'zl'ge tt%%%;#%?p%’ﬂﬁf%ﬁ ﬁ]i}se'de enh%gqva‘?}h%fgjgsgs océ@%cﬁhi[r}?a | over
subcase 4 so that ““'1591{541 %l%é#@ g cp\ﬂéze 1116#5 R the ospe%nLi%‘r'ﬁr in
, poditioed of an

around the third hinge € Secon I'hge

upper end of the up e Wﬁﬁ{ a fur 16
is turned downward, Qﬂ{z"s | tes AbUT & ozn' t he SF’I tst%ﬁba‘%:%egaym{c%o%h%

end of the R WPl MR P A GY P deled % R I 1 1
the recess 10 on the rﬁslﬁrglcase ‘2‘ * S
5 allow the device to be carried about in a safe state.

When the device is used, the locker 23 is slid to

move same from the protrusion 26 on the first cover
half 12 to release.to the cover 11 from the locker 23.
As shown in FIGS. 2 and 6, this turns the first and

10 second cover halves and 12 and 13 around the first
hinge 14 so as to come close to each other by the
resiliency of the torsion spring 15. At this time,
since the resiliency of the torsion spring 15 is larger
than that of the spring 25 of the hook 22, the

15 engagement of the hook 22 with the left-hand end of the
first cover half 12 is automatically released. Thus,
the cover 11 is folded in halves so that the first
hinge 14 is positioned up. Therefore, the engaging
pins 20 of the first cover half 12 move along the

20 horizontal groove portions 19a of the guide grooves 19

on the case 1, and the turnable plate 16 is pushed by

the second cover half 13 to be turned downward around
the third hinge 18.
When the first and second cover halves 12 and 13
25 are further turned around the first hinge 14 so as to
come close to each other, the cover 11l is folded to a

I further extent to move toward the right-hand end of the



-7- ' A pair of engaging pins 20 is provided at a left-

hand end of the cover 11 or first cover half 12 so as to protrude
| aterally outward froma correspondi ng pair of lugs 21 each.

provi ded.-on a respective one of 5 op p03|tﬁlextrenes of the | eft-hand
end of the first cover- half 12, and Ts s i dably received in a
correspondi ng pair of guide grooves 19 (FIGS. 2, 3) provi ded on a
correspondi ng pair of opposite inner sides of the case 1. Each
gui de groove 19 is conposed 10 of, a _horjzaontal, groove port

provi ded between th&?a age T. Ptﬁ)p%}}m’ﬁhd'nm Jtﬁ%' siut?c'%%s ’&'?FSI%P ate

T e
ne ot zonc "5 s ot A% Y S AT o e bl 3 ana che
engaging pins 20 of the first cover half 12 move toward

-5 the right-hand ends of the horizontal guide groove
portions 1%9a. Thus, the display unit 7 within the
case 1 appears through the opening 8 in the upper
subcase 2. When the engaging pins 20 of the first
cover 12 move along the corresponding horizontal groove

10 portions 19a, the lugs 21 on which the ehgaging pins 20
are provided support the left end of the first cover
half 12 above the display unit 7. Thus, the left-hand
end of the first half cover 12 moves without contacting
with the display unit 7.

15 Thereafter, when the user presses the cover 11,
which has been folded to extend rightward, from above
in the direction of arrow A in FIG. 7, the engaging
pins 20 of the first cover half 12 move ffom the
horizontal guide grobve portions 19a to the vertical

20 groove portions 19b, as shown in FIG. 8. Thus, the

; first cover half 12 turns downward. Therefore, the
second cover half 13 presses the turnable plate 16 down,
so that the turnable plate 16 turns around the third
hinge 18 to abut on the tilt surface 9a of the

25 atttaching iecess 9. Thus, the sécond hinge 17 is
positioned on the receiving recess 10 of the lower

subcase 4.



bet ween the | eft-hand and right-hand ends of the case 1 and between
the upper and m ddl e subcases 2 and:3 whereas the vertical groove
portions 19b extend vertically fromthe upper subcase 2 at the
right-hand 20 ends of. the upper and | ower,subcases 2 and 4 on

opposite sides of the opening 8 in the upper sﬁgcaEe 2 al ong
opposite sides of the recess 9 on the | ower subcase 4 through
opposite sides of the third hinge 18 to the vicinity of the | ower

end of the |ower subcase 4. | ugs, 21 are provided for preventing
the first cover Waen i? FP&ﬁ]ﬁBGFFl BeaF°V?§ Ldf LShREGSERE SQWERE

0 diecthe {RESEnPRATALRGRE she Towsr'sabcabe 47, BBR Enufang

vicinity of the Ieft han en the u rface of the case 1
and hence t he upper 90 og gke first cover Rgf% 14 ' mé%& 3 ong thE

vertical guide groove portions 19b and the first cover
5 half 12 turns toward the lower Surface of the lower
subcase 4.
At this time, the engaging pins 20 pass by
opposite sides of the third hinge 18, the left-hand end
(in FIG. 8, upper end) of the first cover half 12 moves
10 to below the third hinge 18 without contacting with the
third hinge 18 by the lugs 21 on which the correspond-
ing engaging pins 20 are provided.
As the first cover half 12 moves, the second cover
half 13 is pressed to turn around the secohd hinge 17,
15 so that as shown in FIG. 9, the folded cover 11 is
received within the receiving recess 10 of the lower
subcase 4. Although not shown, at this time, the
protrusion (not shown) on the receiving recess 10 is
engaged in the recess (not shown) on the side of the
20 second cover half 13, and the folded cover 11 is locked .
within the recess 10. When the cover 11 is closed,
operation reverse to- that mentioned above is performed.
As described above, in the particular structure
5 | for opening/closing the cover 11 for the electronic
25 device, when the cover 11 is closed, the cover 11 shuts
the opening 8 in the case 1, sb that the cover protects

the display unit 7 within the case 1. When the cover



subcase 2 is a hook 22 which is engaged with a left- 5 hand end of

tthe first cover half 12 when the cover 11 cl oses the opening 8 in

t he upper subcase 2. Provided at a mdpoint of one side of the _
upper subcase 2 is a | ocker 23 which | ogks the-cover 11 in a closed
state. As shown in FIG 4, the ho 22 is disposed in a 10
cut 2a provided at a left-hand end of the opening 8 in t he upper
subcase 2 so that when a hook axle 22a is supported rotatably by a

i f att h t d fa of th
P obace o tharM %18%ig apengal BHeCERaddiRa  BERS, Bl of FuR chyer- 1 Rre

o Ao 22" honcBuiabd) AeRRr SRR VB, SPebPBECa" b i e"UaeR o1 v
first cover half 12 Theq S?ﬁgkﬁnﬁy-eﬂetPSSLILenc 3B 188, SoeeetChplinlt

to be smaller than Fﬂ torsion sp for the co

20 nang o1 LPEHEL PR EBIGUCEARTEINL SLUSPLS S cpge
m dpoi nt and gence {RLoRGHNEREY rPGhYERANGNENd of the case 1 by means Qf -
the turnable plate 16 and then received within the
receiving recess 10. Thus, when the cover 11 is opened,
the cover 11 does not become an obstacle, does not
dangle when the cover is open, and is handy. In this
10 case, by placing the electronic device on a desk or
using the device by holding same with hands, thé open
cover 11 is pressed to below the case 1. Thus, the
cover 11 is not necessarily required to be locked
within the rece1v1ng recess 10 by engagement of the
15 protruSLOn (not shown) on the receiving recess 10 with
the recess (not shown) in the second cover half 13.
In the structure for 6pening/closing the cover 11,
the torsion'spring 15 is provided on the cover 11 so

that the torsion spring 15 biases the cover 11 so as to

20 ~  be folded. The resiliency of the torsion spring 15 is
set so as to be larger than the engaging force of the |

5 engaging hook 22 which is engaged with the left-hand
end of the first cover half 12 or the resiliency of the
spring 25 of the hook 22. Thus, only by releasing the

25 locked state of the cover 11 by the locker 23, the
engagement of the cover 11 with the engaging hook 22 is

released automatically by the resiliency of the torsion



first and second cover halves 12 and 13 (as viewed in FIG 1) so
that when the cover 11 is extended against 25 the resiliency of the
torsion spring 15 to close the opening 8 in the upper subcase 2,
the cover 11 suppresses a protrusion 26 Rrovided on a side of the
-9- ' first cover half 12 to prevent'thé first and second

cover halves 12 and 13 from floating agai nst the resiliency of the
torsion spring 15 to thereby | ock the cover 11. 5 A
protrusion (not shown) which is en g rel easably in a recess (not
shown) provi ded on aSBrdBg 15 to fSi t kBesEeBRY ddvEP RIGtrEgieys@me he

fol ded cover 11 is ded in_the

I ved n the re |
recei ving reEéQQtY_’Gr‘é g?PE‘e SnrHEIBtrﬁ §&F1|ea835r &\f‘?ec &S ovier

Thereafter, the folded cover 11 is required to be moved
to below the case 1 to thereby open the cover 11 easily.
5 | A second embodiment of the structure for
opening/closing the case cover according to the
invention will be described next with reference to
FIGS. 10A-10E. While in the first embodiment the
turnable plate 16 is illustrated as movable means, the
10 structure for opening/closing the cover 11 of the
second embodiment is provided additionally with a pair
of engaging pins 30 at the right-hand end of the cover
11 which is.engaged slidably within a corresponding
pair of second vertical guide groove portions 31 (shown
15 hatched) provided on the right-hand end of the case 1
in superimposed relationship to the pair of veitical
guide groove portions 19b, as shown in FIG. 10A-10E.
When the cover 11 is opened in this structure, the
cover 11 is first folded, as shown in FIG. 10A, to
20 stand up folded in the vicinity of.the right-hand end
~of the case 1, as shown in FIG. 10B. Thereafter, as
shown in FIG. 10C, the engaging pins 30 at the right-
hand end of the cover 11 move down the case 1 along the

second vertical guide portions 31 to protrude the

25 folded cover 11 rightward from the right-hand end of

the case 1. The left-hand side engaging pins 20 are

then moved downward along the vertical guide groove



10° subcase 4. In operation, as shown in FIGS. 1 and 5,
when t he el ectronic device is not used, the opening 8 in the

upper subcase 2 is closed by the cover 11. At this time, first, the
first and second cover halves 12 and 15 are extended agai nst the
resiliency of the torsion spring 15 to éngége t he extended first
cover half 12 at its left-hand end with the hook 22 provided on the
upper subcase 2. More particularly, after the cover i s noved
leftward in a state mhere th 00k tl hed, down

agai nst the resilieRP&F 5‘9% to aa% Wﬁ§h2§heaﬁ‘£;ite%dsfsd1c@e qngagmg

rel eased fromthe hook ame with . the re Gﬁg'y of the
§]

Spri ng 25 (B r &3@5@% ol SHB6 VR Y MRt Trd
of the first cover % nl%n gﬁ% fo 1'2 P&h%h@ % %_l %pth%S gldetdﬁcf%' Vi qeld

on the side of the |rst cov resse

| ocker 23 to |0Ck the %@ﬁ%&'%%e case 1 aI%%%d,WhEh%%ﬁ Jfﬁ¥ﬂd“¥dﬂggi‘$‘ﬂfﬂ§

the resiliency o
5 20 and 30, as shown in FIG 10E, the cover 11 is

received within the receiving recess 10.

A third embodiment of the invention will be
described next with reference to FIGS; 11A-11E. 1In the
structure for opening/closing the cover 11 of the third

10 embodiment, a rotating body 32 is provided rotatably
around.an axle 32a at the right-hand end of the case 1,
as shown in FIGS. 11A-11E. The cover 11 is supported
turnably by a pair of support pins 33 at the right-hand
end thereof in a péir of corresponding rightwérd semi-
15 circular guide grooves (not shown) provided on the
rotating body 32. A pair of rightward'semi-circular
guide groove portions 19c¢c through which the pair of
pins 20 slides is alsco provided on the rotating body 32
in superimposing relatibhship to the pair of first-
| 20 mentioned semi-circular guide grooves through which the
| pair of pins 33 slides so that the pins 20 and 33 can
align at the lowest end of the groove portions 19c, as
shown in FIG. ilD;
When the cover 11 is opened in this embodiment,
. 25 the cover 11 is first folded as shown in FIG. 11A, and
then stands up folded in the vicinity of the right-hand

end of the case, as shown in FIG. 11B. Then, as shown




- 10 - the torsion spring 15, the cover 11 is locked in a

state where the cover 11 has closed the opening 8 in t he upper
subcase 2. Thus, the cover 11 protects the display unit 7 within
the device case 1 to thereby 5 all ow the device to be carried about
In a safe state. Wien the device i $6used, the | ocker 23 is
slid to ' nove sane fromthe protrusion 26 on the first cover

half 12 to release to the cover 11 fromthe | ocker 23. As shown in
FIGS. 2 and 6, this turns the first and 10 second cover halves and 12
and 13 around the fi i& FIG, 1lc:h¢hgea$$a§bi§§ Pénéoﬁé efoshet gowarhldt kurn
by the resiliency of the torsion spri At this tine

since the resiliencytde grEatdng Srd¥pseng QQOPQ W&FQthlS r°tatﬁﬁ&m thet
of the spring 25 of the hook 22, the 15 engagenent of the hook 22 with
the left-hand end of PARE 33 move,f apd; tBSv@PQHQP-PglElF@ 40t BraErRE py the

I d. Th
release us, left-hand end of the cover 11 move from the horizontal

5 guide groove portions 19a to the semi-circular guide
groove portionsIIQC.to protrude the folded cover 11
rightward from the right-hand end of the case 1. As
shown in FIG. 11D, the left-hand engaging pins 20 are
then moved downward along the semi-circular guide

10 groove portions 19c to align with the pins 33 to
thereby fold the cover 11 completely in halves. 1In
this state, the folded cover 11 is turned to below the
case 1 around the aligning.pins 20 and 33 to place the
cover 11 in the receiving recess 10, as shown in

15 FIG. 11E.

While in the.first-third embodiments the cover is
illustrated as applied to the mobile or portable
electronic devices, thé present invention is not
limited to those particular cases. For example, the

é | 20 invention is applicable widely to the structures for
opening/closing covers for electronic devices such as

portable telephone, jewel boxes and/or music boxes.



the cover—i—isfolded in hal ves so that the first hinge 14 is

posi tioned u Therefore, the engagi ng : pins 20 of the first cover
half 12 rﬂlmmﬂm mu'm, hor| zont al groove portions 19a of the guide
gr ooves 1 case 1, and the turnable plate 16 is pushed by
the second cover half *13*to be turned downward &fourd the third

hi nge 18. When the first and second cover halves 12 and 13 25
are further turned around the first hinge 14 so as to . cone close to
each other, the cover 11 is folded to a ~ further extent to nove
toward the right-hand end of the CLAIMS case 1. As shown in

FIGS. 3 and 7,

the turnable plate 16 further turns so that the

fol ded cover 11 extends 1. A stirgstixed foroependng/glosiang esover fos

case 1 and the

10

15

20

25

closing an opening in an upper surface of a case,
wherein: |

the cover is foldable in halves around a
connection and having one end and the other end; and
comprising:

movable means provided at an end of the case and
to which the cover is provided movably at its one end;

engaging means provided at the other end of the
cover for engaging slidably with the case; and

- guide means.provided on the case for guiding the

engaging means along an upper surface of the case and
the one end of the case; |

whereby the case is folded in halyes upward at the
connection as the engaging means is guided by the guide
means, moved to below the case via the end of the case
by the movable means, and then disposed below the case.

| 2. The structure according to claim 1, wherein

the movable means comprises a turnable plate which is
provided turnably at one end to the one end of the case
and turnably proviﬁed at the other end to the one end
of the cover, and wherein when the cover is opened the
turnable plate is turnéd downward around the one end of
the turnable plate to abut on a lower portion of the
one end of the case and the cover is folded completely

at a curve which composes the other end of the turnable



engagln pins 20 of the first cover half 12 nove toward 5 the
right- hand eﬂwmq"mll'm mnﬁm“ al gui de groove portions 19a. Thus,
t he di spl ay case 1 appears through the opening 8

in the upper ° slibchse 2. Wen the engagi g plns 20 of the first
cover 12 nove al ong the correspondi ng hori zoft at groove 10 portions
19a, the lugs 21 on which the engagi ng pins 20 are provi ded support
the left end of the first cover hal f 12 above the display unit 7.
Thus, the |eft-hand end of the first half cover 12 noves w t hout
cont acti ng mPiﬁt?hén§|§BP&ym8HP9 %o bedow the casenereafter, when
the user presses the cover has heen folq1d tQ extend

whi ch
ri ghtward, from above TPﬁ ShEugtnEe; a6RoFAIRG &R aﬁmFﬂGPr7 rt he
engagi ng I rst cove

hor | zontal gui de g'rQﬁeepﬁamgnlgliéansomﬁnasvareveéﬁg" 55 the"Ebyge for

' 19D, h Fl
it s downar o Ther BLapand; Rue coves"Sachaihocsoan rhet Sbyeh b BevRe

turnable platq516 dOMQWard at the connection.

4. The structure according to claim 1 or 2,
comprising locking means provided on the case for
locking the cover when the cover closes the opening in
the case.

.10 5. The structure according to claim 3, comprising
locking means provided en the case for locking the
cover when the cover closes the opening in the case.

6. The structure according to claim 1, further
comprising a display unit provided in the opening of

15 the case so as to be protected by the cover.

7. Thé_structure according to cleim 1, wherein
when the cover moves to below the case the cover is
disposed in a receiving recess provided on the case.

8. The structure_aécording to claim 7, further

20 comprising 1ocking.means for locking the cover disposed
in the receiving recese.

9. A structure for opening/closing a cover for
closing an Opehing on an upper surface of a case, the
cover comprising;

25 a first cover half having at one end an engaging
means which engages movably with a guide provided on

the case;



so that the turnable Iil ate 16 turns around the thi-rd ) w|§g§é"Ef§ HA§ BEEN
he -

2gggn3nhnmmmmum \l M“Pa of the 25 atttaching reces

positioned on the rece|V|ng recess 10 of the

| ower * ¢ shbclse’ 4. - 12 -

When in this state the cover 11 is pressed tewand - the | ower surface
of the | ower subcase 4, the engaging pins 20 of the first cover
hal f 12 nove al ong the vertical guide groove portions 19b and the
first cover 5 hal f 12 turns toward the | ower surface of the |ower

subcase 4. Al %Bb%nHiEBveEhﬁaQQQ? diﬁbn%tZQn%aéﬁdbiurnably
opposite sides of the third hinge 18, the |lefi-hand end (in FIG 78,
upper end) of the fipgtaceviheBaibnloMeHBSother end of the first cover
half; and
a turnable plate provided turnably at one end to
5 the other end of the second cover half and provided
turnably at the other end to the case,
whéreby the cover is folded upward at the
connection as the engaging means of the cover is guided
by the guide means, and when the turnable plate turns
10 downward around the other end thereof to abut on a
lower surface of the case, the folded cover is moved to
below the case.
10. A structure for opening/closing a case cover,

substantially as hereinbefore described with reference

15 to the accompanying drawings.

L.




10° to below the third hinge 18 wi thout contacting with t} ﬁ'
third hinge 18 by the lugs 21 on which the correspond- H'ﬁ@”@ﬁ]jzﬂ#&w&EN
pins 20 are provided. As the first cover half 12 novel

second cover half 13 is pressed to turn_around the second hlnge 75

15 so that as shown in FIG 9, the fol detdt céfer-11 is recei ved
within the receiving recess 10 of the | ower subcase 4. Al though not .
shown, at this tine, the protrusion (not shown) on the receiving
recess 10 is engaged in the recess (not shown) on the side of . the

20 second cover half 13, and t hABSFRAEF OFv&HE1DISCLOSUREd (FIG. - 4)

Wi thin the recess 10. Wen the cover 11 is cl osed, operation -

reverse to that nentioned aﬁgﬁgcngﬁeFPBrQEHNING/CLOSING A ﬁésﬂeggVEBéd

above, in the particul ar structure for opening/closing the cover 11
for the electronic 25 B GEFUCEUrFhERT RPSEIRGY CLPSIAG: Bo oY er; forc gy ase
11 shuts t he , ope |n 8.in tge case 1, so_that th%ecover protects

the display unit 7 wiPhWRiE w@&?et e QRYRTt kS £49sed, the cover closes an

5 opening provided in an upper surface of the case,

whereas when the_covér is opéned, the cover is guided
at its engaging portions iﬁ guides provided on the case,
so that the cover is folded in halves upward at a
connectibn, the folded cover is moved by a movable
10 element via one end of the case to bélow the case and
then disposed there. For example, a cover foldable in
halves at a first hinge is provided turnably by a
second hinge to a turnable plate which is provided
turnably by a third hinge to a right-hand end of a
15 device case. A pair of guide grooves is provided on a
device case such that the pair of guide grooves extends
to guide a corresponding pair of eﬁgaging piné provided
at a left-hand end of the cover from a left-hand end of
the upper surface of the case to near a lower right-
20 hand end of the case. When the cover is opened, the
| engaging pins are guided along the guide grooves to
g fold the cover in halves. The folded cover is then
| moved to below the case via the right-hand end of the
case by the turnable plate and then disposed below the
25 case. Thus, when the cover is opened, it neither

becomes an obstacle nor dangles. Thus, this structure

improves handiness.
This Sheet Has Been Reﬂ
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- 13 - 11 is opened, the engaging pins 20 on the cover 11 are

gui ded al ong the guide grooves 19 in the case 1 and fol ded upward
by the resiliency of the torsion spring -~ 15. The folded cover 11 is
noved to bel ow the case 1 5 t hrough the right-hand end of the case 1
"by nmeans of the turnable plate 16 and then received wthin the
recei ving recess 10. Thus, when the cover 11 is opened, t he cover
11 does not becone an obstacl.e, does not dangl e when the cover is
open, and is handy. In this 10 case, by placing the el ectronic device
on a desk or usi ng the device by!ﬁ?gﬁng sane with hands, the open
cover 11 is pressed to below the case 1. us, the cover 11 is not
necessarily required to be | ocked within the receiving recess 10 by
engagenent of the 15 - protrusion (not shown) on the receiving recess 10

with the recess (not shown) in the second cover half 13.




In the structure for opening/closing the cover 11, the torsion’

spring 15 is provided on the cover 11 so that the torsion spring 15
bi ases the cover 11 so as to 20 be folded. The resiliency of the
torsion spring 15 is set so as to be larger than the engaging force
of the engagi ng hook 22 which is engaged with the | eft-hand
end of the first cover half 12 or the resiliency of the spring 25
of the hook 22. Thus, only by releasing the 25 | ocked state of the-
cover 11 by the | ocker 23, the engagenent of the cover 11 with the
engagi ng hook 22 is rel eased auto ically by the resiliency of the
t orsi on _ - 14 - spring 15
to fold the cover 11 to protrude sane rightward fromthe right-hand
side of the case 1. Thereafter, the folded cover 11 is required to
be noved o

~ &

/

14

FIG.2
11

12




to below the case 1 to thereby open the cover 11 easily. 5 A

second enbodi nent of the structure for - openi ng/cl osing the case
cover according to the invention will be described next with
reference to FIGS. | 0A-10E. Wiile in the first enbodi nent the
turnable plate 16 is illustrated as novabl e neans, the 10 structure
-for opening/closing the cover 11 of the second enbodi nent is
provi ded additionally with a pair 9fgengagi ng pins 30 at the

ri ght-hand end of the cover 11 which is engaged slidably within a
correspondi ng pair of second vertical guide groove portions 31
(shown 15 hat ched) provided on the rightshand end of the case 1

i n superinposed relationship to the pair o
portions 19b, as shown in FIG 10A:I When the cover 11 is
opened in this structure, the 2r first folded, as shown in
FIG 10A to 20 stand up folded in the v y of the right-hand end
of the case 1, as shown in FIG . A shown in FIG

| OC, the engaging pins 30 at the r

tical gui de groove

17 18



hand end of the cover 11 nove down the case 1 along the second

vertical guide portions 31 to protrude the 25 fol ded cover 11
rightward fromthe right-hand end of the case 1. The |l eft-hand side
engagi ng pins 20 are t hen noved downward al ong the vertical guide
groove - 15 - portions 19b
to align with the right-hand side engagi ng/9 pins 30 to thereby fold
‘the cover 11 conpletely, as sh ; G |10D: By the turning the
fol ded cover 11 to bel ow t he CE:]GIaa)und t he coi nci di ng engagi ng
pi ns 5 20 and 30, as shown in FIG 10E, the cover 11 is

received within the receiving recegg 10. 8 A third enbodi nent of
the invention will be descry bed nex eference to FIGS.

11A-11E. In the oAl perEidel ng the cover 11 of the
third




10 enbodi nent, a rotating body 32 is proVided rotatably ar ound

an axle 32a at the right-hand end of the case 1, as shown in FIGS.
11A- 11E. The cover 11 is supported turnably by a pair of support
pins 33 at the right-hand end thereof in a pair of correspondi ng
rightward sem- 15 circul ar gui de grooves (not shown) provided on the
rotating body 32. A pair of rightward sem -circul ar gui de groove
portions. 19c through which the pair of 5/9 pins 20 slides is also
provi ded on the rotating body 32 |é superinposing relationship to
the pair of first- 20 mentioned sem -circul ar guide grooves through
whi ch the pair of pins 33 slides so that the pins 20 and 33 can
align at the | owest end of the groove pQNS=19C, as shown in
FIG |1D. When t he cover EF'Ganed in this enbodi nrent, 25
the cover 11 is first folded as shown in FIG 11A, and t hen stands
up folded in the vicinity of the right-hand end of the case, as
shown in FIG 11B. Then, as shpown 19 _
21 ) 12- 14
20 } / { : //.
 « nua Iﬁ\i
/ T
|
1 10
e

10 9a 19b



16 - in FIG IIC, the attaching pins 33 of the cover 11 turn

the rotating body 32. Along wth this rotation, the pi ns 33 nove,
and the engagi ng pins 20 present at the | eft-hand end of the cover
11 nove fromthe horizontal 5 gui de groove portions 19a to the
sem -circul ar guide : groove portions 19c to protrude the fol ded
cover 11 rightward fromthe right-hand end of the case 1. As
shown in FIG |1D, the |eft-hand engagi ng pins 20 are t hen noved
downward al ong the sem -circul ar guide 18 groove portions 19c to align
with the pins 33 to t hereby fold fd cover 11 conpl etely in hal ves.
I n this state, the folded cover 11 is turned to bel ow the
case 1 around the aligning pins 20 and 33 to place the cover 11 in
the receiving recess 10, as shown in 15 FIG |1E. VWi | e
inthe first-third enbodi nents the cq! i's
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Illustrated as applied to the nobile or portable el ectronic

devi ces, the present invention is not limted to those particul ar
cases. For exanple, the 20 i nvention is applicable widely to the
structures for openi ng/ cl osi ng covers for electronic devices such
as . portabl e tel ephone, jewel boxes and/or nusic boxes.

-17- : CLAY 95 1. A structure
. for opening/closing a cover for cl osing an opening in an upper
surface of a case, wher ei n: 5 the cover is foldable in
hal ves around a connection and having one end and the other end;
and conpri si ng: novabl e nmeans provided at an end of

t he case and ' :
FIG.8

19 19
A
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; 10
FIG.9
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fo whi ch the cover is provided novably at its one ehd;- 10

engagi ng neans provi ded
slidably with the case;
for guiding the

and t he one end
fol ded in hal ves upward
gui ded by the guide
t he case - by the
2. The structure according to cl
conprises a turnable plate which

t he one end of F‘GisE'tQA a
‘WBMover,

and

at the

t he one end _
turnable plate is turned downward
turnable plate to abut on a | ower
case and the cover is folded conp
the other end of the turnable

FIG.10B

at the other end of the

means,
movabl e neans, and{fheh2di sp

dimi, i@er:

cover for engaging
gui de neans provided on the case

engagi ng neans al ong an upper surface of the case
of the case;

15 whereby the case is
conn®d@ on as the engagi ng neans is
nmoved to bel ow the case via the end of
dﬂgelOMIthe case.

vabl e neans

at one end to
er end to
br i s opened the

ihe ensc?t(gpq)he

around t kg one end of
portion of the_

etely . it _a curve

_a cu ‘ whi ch conposes
10 -

14
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L plate and then noved to bel ow t he case. 3.
The structure according to claim1l or 2, _ conpri sing biasi ng neans
provi ded on the cover for bi asing the cover so as to fold the cover
i n hal ves 5 upward at the connecti on. : 4. The structure
according to claim1 or 2, conpri sgygb | ocki ng means provided on the
case for | ocki ng the -cover when the ‘cover closes the opening in
the case. 10 5. The structure according to claim3, conprising
| ocki ng nmeans provided on the case for | ocfgn cover when the
cover closes the opening in thefcasqg 20 '!5,9a-|- structure
according to claim1, further \3 ! cokp ' provided in
[l

t he openi ng of FIG_11A

FIG.11B

FIG.11C

FIG.11D

FIG.11E

/

1] 12 43 33(20)



struct ording to claiml1, wherein when the cover novessto

bel ow se the cover is .- dipposed in a receiving recess provided

15 "Mse 50 QEAR@H REP@R@U bpplidationay 9804971-1 - 9.51Re )
C

on t PSS SHF THE ABS 8 The SITUC € according to claim 7, tartner
20 conprising ?oc 1ng nmeans for locking the cover disposed L0
the feceiving recess. 9. A structure for opening/closing a
cover forSTRUCTURE FOR ORENMING/EDOSING™A @ASEXDOVER!I f ace of a case, the
covef conprising, 25 a first cover half having at one end an
teggagl N9 A structure &&1&”9%8@& G?Yﬁﬂ'&’c&gb "(mﬁl" ol Swikdn Olé; Q%xo l%ls
tu(ran:iglsy closed, the covér(11) closes an opening provx&e n anup r Sitface OF the' ?e(

when the cover is opened, the cover (11) is guided at its engaging portions in guldes prowded
on the case, so that the cover (11) is folded in halves upwatd at a connection, the folded cover
is moved by a movable element via one end of the case (1) to below the case and disposed then
there. For example, a cover foldable in halves at a first hinge (14) is provided turnably by a
second hinge (17) to a turnable plate (16) which is provided turnably by a third hinge (18) to a
right-hand end of a device case. A pair of guide grooves (19) is provided on a device case such
that the pair of guide grooves (19) extends to guide a corresponding pair of engaging pins (20)
B provided at a left-hand end of the cover from a lefi-hand end of the upper surface of the case
v - to near a lower right-hand end of the case (1).

Figure 4.
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by'a connecti en—te—the—oether—end—of the first cover

a turnabl e plate rOV|ded turnably at one end to 5
second cover h1| turnably at the o
case, ' er is folded upward at
connection as the engaglng neans of the cover 1% gui ded
nmeans, and when the turnable plate turns 10 = downwar

754G )

. half; and 1pP0S/sep
the other end of the
ther end to the
t he

by the guide
d around the ot her

end thereof to abut on a | ower surface of the case, the fol ded cover

is nmoved to bel ow t he case.

a second cover half provided at

one end turnably

by a connection to the other end of the first cover

half; and

a turnable plate provided turnably at one end to

5 the other end of the second cover half and provided

 turnably at the other end to the case,

whereby the cover is folded upward at the

connection as the engaging means of the cover is guided

o/ .
by the guide means, and when the turnable plate turns
10 downward around the other end'thereof to abut on a
lower surface of the case, the folded cover is moved to
below the case.
"
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