;e3e! SIP L'x 6T: F> SHEET AND ELECTRONI C APPARATUS USI NG THE SHEET CRGCSS
_REFERENCE OF RELATED APPLI CATION This application is based on and cl ai ns
priority with 5 respect to Japanese Patent Application No. 2002-173678
filed on June 14, 2002, the entire content of which is incorporated herein
by reference. BACKGROUND OF THE I NVENTION 10 1. Field of the Invention This
invention relates to a sheet and an el ectronic 15 apparatus using this
sheet, and to a sheet and an el ectronic apparatus using this sheet capable

of easily attachi apd.fixi e a e oni ¢ appar at us
and al so easilyggg%%r Pn%ﬁgggRégggcg%ﬁéﬁéﬁggs?géﬁéa?ﬂFhéﬁgﬁﬁe of scrap. 2.
Description of the Related Art Conventionally, in the case of fixing a
substrate 52 for 20 electric wiring to a cabinet 51 such as a frane or a
body of an electronic apparatus 50, a pawl -shaped cut raised portion 53
which is a couplingtd8Pe REBGRENEE; QF RELATEPNAPPBICALIQEG as shown in
Fig. 11. That i§,; it i te i I ] ; 54 for
pl aci ng the sut%lrsla{ggxp%Ca%l%Ozggvaog{aéggirqto?g#@S%l%ﬁh%?%r\#g&?ﬁg 2’33& rate
52. t a S t : ] Vi de P r ngul ar
ot chos6 ST pAsooe PP Sioh ot ET o3 PR e AR B TR Lo
portion 53 d also | | aced on .the step 59 . Therefore, the tw,.st, portion
S of e ndt et Jea2 fPt i ST Y rbERRY PRCMTRE TouBr SR Gr e
substratg}SZ an§%§he substrate 52 is placed on the step 54 of the cut

rai sed pot?iioh 5% andt @5€%hown in Fig. 12, the twi st portion 55 upward
protruding fromthe substrate 52 is tw sted about 45 to 90 and the tw st
portion 55 is protruded fromthe notch 56 of the substrate 52 and the
substrate 52 is fixed on the cut raised portion 53. 10 On the other hand,
as shown in Figs. 11 and BEGKGREMNEROHB THRARIVENEREr, PET, resin, fiber,
etc. for electrically isolating both of the cabinet 51 and the substrate 52
or ineulaing Ieadldromaghnetisrardcicsn ding to the purpose is attached

bet ween the cabinet 51 and the substrate 52. 15 This sheet 57 is fixed to

t he cabi net 51 msifgithen€iudbn relates to a sheet and an electronic

WAV, Cl&.C

apparatus using this sheet, and to a sheet and an electronic
apparatususingthis sheet capableofeasilyattachingand fixing
a sheet to a base of an electronic apparatus and also easily
15 separating and recycling the sheet at the time of scrap.
2. Description of the Related Art
Conventionally, in the case of fixing a substrate 52 for
electric wiring to a cabinet 51 such as a frame or a body of
an electronic apparatus 50, a pawl-shaped cut raised portion
20 53 which is a coupling unit provided in the cabinet 51 is used
as shown in Fig. 11. That is, the cut raised portion 53 is
provided with a step 54 for placing the substrate 52 and a twist
portion 55 for fixing the substrate 52.
On the other hand, the substrate 52 is provided with a

25 rectangular notch 56 which passes through the twist portion
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rai'sed portion 53 provided for fixing the substrate 52 to the cabinet 51.
For this purpose, for exanple, a slit 58 cut in | shape (see Fig. 19) is
provided in a predeterm ned position of the sheet 57. 20 Therefore, in the
case of attaching the sheet 57 to the cabinet 51, as described above,
before the substrate 52 is attached to the cabinet 51, the cut raised
portion 53 is passed fromthe | ower portion to the upper portion of the
slit 58 as shown in Figs. 11 and 12. 25 As a result of this, as shown in
Fig. 13, cth raj ; I ' k restord orce of
bot h sidg%pgfﬁﬁgﬁgﬁggg%égeﬁhgegﬁ?§HSg§ﬁg§%%g%gMﬁgﬁgg%@%i(?ﬁéﬁgt?gsgised
portion %% and the sheet 57 is fixed. O, as shown in Fig. 12, the sheet 57
is fixed™by further using adhesive neans 59 such as 5 two-sided tape or
gl ue between t sheet 57 and the cabjnet 5H1. wever, when,the slit 58 is
B ovi ded and  RESZREErearthe MRS STRELRE Tupt PHSEAE R DhPREIPR cace
that force acts on the sheet 57 and the sheet 57 is pulled, rupture 60
occurs 103 FEm PRETERASIBEB bRethRECh| GS%FégméﬁﬁWﬁqrﬁqﬁ 32 gxd Eé@ause of
this,_in conparison with_ a state hefore the rupture 60 occurs as shown in
Fig. A5( APPsdfedr Phet s RpeGed 80 it GiePazd Hokkei U Firgises PRYtiofhere is
a problemthat restoring force for pushing both the side_portions 58a of
the slit 5RASaESHIE £0EF 1 Sod thBriiisT BIr beed e RialC RRATEHE L8 Heet 57
cannot be fixed to the cut raised portion 53. Al so, when vibration is

appl i ed tfgommehe shiowdrage 52 Aeriavisted poobiteh? t h&0 Yhe sREcth&IWiBGtters in
both sides of the slit 58. 20 Further, when the sheet 57 is fixed to the
cut rai se®yidon 68 58 Yo theded (frag thsdnaltsh bheoSHdw smpsitgadier 86t |y
attached to the cabinet 51 using adhesive nmeans 59 such as tape or gl ue,

t here i s aaditdle embisiatatent@r ilsl fdkechenadhesicus meamsdsporsdrs add an
increase in cost is caused. 25 Also, there is a problemthat it takes tine
and &fort 3 Omnotpeebthbe lsdmdt &7 shfofwrnt He Eabenetl 5inatld,he sheetof scrap
and is troubl esone and also reparability is wong and it is unsuitable for
recycl i ng.’7 SRy e THEPENVENT$ ON fiber, etc. for electrically

isolating both of the cabinet 51 and the substrate 52 or
insulatingheat ormagnetismaccordingtothepurposeisattached
between the cabinet 51 and the substrate 52.

15 This sheet 57 is fixed to the cabinet 51 using the cut
raised portion 53 provided for fixing the substrate 52 to the
cabinet 51. For this purpose, for example, a slit 58 cut in
I shape (see Fig. 14) is provided in a predetermined position
of the sheet 57.

20 Therefore, in the case of attaching the sheet 57 to the
cabinet 51, as described above, before the substrate 52 is
attached to the cabinet 51, the cut raised portion 53 is passed
from the lower portion to the upper portion of the slit 58 as
shown in Figs. 11 and 12.

25 As a result of this, as shown in Fig. 13, the cut raised



The invention is inplenented in view of the problens descri bed above, and
.an object of the invention is to provide a sheet which can surely be fixed
to a base w thout using adhesive such as tape or glue and is excellent in
reparability at the 10 tine of scrap, and an el ectroni c apparatus using
this sheet. In order to achieve the object, according to one aspect of the
invention, there is provided a sheet which is attached to a coupling unit
rai sed froma base and is placed on the base, the sheet conprising: 15 a
slit portj t [ ch j ynj | s of the
slit por?#%ﬁnﬁgfggqu%gggngﬁgﬁ?EQ%F%Q%QEH¥¥%%£§%§E§§?§%Eggggﬁgﬁ?gégunit;
and rupt st fornmedc-gt h d i t..| i if.i.cation,
paper, P f‘fggﬁﬁs %ggr?ge?ggEZ%EQrgag%%%ﬁ§é§h#%f%¥?§%nﬁgxfEﬁggﬁggt, but
it is not.Jim to.thes s long as it . is_the material..for performng

i nsul at i t?éﬁ\eetghe ik Sha St bt 1 OF wils FGC8 R0ty &6 8 MRei ally,
the insul ation nmeans _insulation required according to the nature of an

el ect r oni $ppat ‘atids T1r6R EXaﬁBFE?eQSU%F%gt?%h%ﬁlékuﬂﬁ%ﬁ?(ﬁ% as

i nsul gtion or magnetic insulation. 4 Further, a sheet with high

el ast Pci ty9 5 it drapg prusddeadatneadhddie shesd Sds aadcdbi§l icR§1Bktt, a cut
rai sed portion in which a part of a cabinet is cut and is bent to the side
to whi ch ¥he substrate is attached can be considered. 5 In the sheet
constructed thus, a coupling unit for attaching an electric wirin

substrate to aHausive, oheantbileestlidnP8 Apprreaylided Anphddwd Sthﬂe(iugﬁ aslit

provided in the sheet . Awdth of the slit is snmaller than a thickness of
t he couplisd ixsict tosthe ratt rhassheportsonuddedrupara bodh K atsof t he
slit by the coupling unit. Because of this, the sheet tends to return to a
flat statan die ghaspsSthenddup islgaitt’ by phl sedestuprtivee f&r OSCUAS a
result of this, the sheet is fixed to the coupling unit. Incidentally, when
bot h18i desrai the stds e clirtles shitl55dyas hehowupla ngianii4. force by
which the slit is further caused
Because of this, in comparison with a state before the

rupture 60 occurs as shown in Fig. 15(A), after the rupture

60occursasshowninFig. 15(B), thereisaproblemthat restoring

force for pushing both the side portions 58a of the slit 58

15 to the cut raisedportion 53 becomes weak and the sheet 57 cannot
be fixed to the cut raised portion 53.

Also, when vibration is applied to the cabinet 51, there is
a problem that the sheet 57 flutters in both sides of the slit
58.

20 Further, when the sheet 57 is fixed to the cut raised
portion 53 by the slit 58 and also the sheet 57 is directly
attached to the cabinet 51 using adhesive means 59 such as tape
or glue, there is a problem that material of the adhesive means

59 costs and an increase in cost is caused.

25 Also, there is a problem that it takes time and effort



to be ruptured acts, but rupture can be prevented by rupture stops provided
in both ends of the slit. As a result of this, the sheet can surely be
fixed to the coupling unit. 20 According to another aspect of the
invention, the rupture stop is an opening forned in a shape without a
stress concentration portion or a rupture stop slit inclined to a rupture
direction acting on the slit end. Here, openings with circle or ellipse are
given as the opening 25 without a stress concentration portion. In
addi ti Onazd JBY the sh%e%”s‘?pS@E”Elaé ”cé(\fg}ﬁé‘tté‘ﬁ Aoyt shape dss segangul ar
shape and corner portions are rounded. so, the rupture stop slit inclined
to a rupt .djr i ti t.he slit ; r op.slit
i nclined atq%C?gcga tgrl%Hbqo%rsﬁn(?g%%acf %&S%ec%pgnra%ﬂcﬁg%a%rlﬁ)p ;éen%dislﬁtegtsi on.
Therefore a rupture: sto CsI ilt. rovided straight and slantingly in the slit
end, a rﬁ%Fhre stop S15 t ?w%ﬁn &inyY shape forked fromthe slit end, etc.
correspond. Incidentally, one end of a slit may be fornmed in a circular 10
opening and the other end may be forned in a Y-shaped rupture stop slit.
The speet constructed thus attenpts to widen_the slit end when the coupling
uni t Basses t hrough t he slit,2 Heyp is prevented by the
opening or the rupture stop 15 slit_inclined to the rupture direction, so
that the sheet THe WG W& 7 P bimemeed| iR EhEY A §P&spEoPHE Soupl i ng
unit and the sheet can be fixed. According to another aspect of the
i nvent i orfleE TGP Sheste wAnehahaaP gt heaiBVPAFiGE ihdi0 HFovAEesheet
and has a through 20 sheet passed through the coupling unit is placed with
t he hol d ateeet ohdabagan spralydmgélxedited hgsend Biaut wping keheisdivsi ty of
its slit. In the sheet constructed thus, a hold sheet in which a slit
similar t¥gtha@s dfapehershése agdpiovexieel lenbvigr |sirkaP 5 thatsihdet to
grasp the coupling unit, so that the sheet can 6

time of scrap, and an electronic apparatus using this sheet.

In order to achieve the object, according to one aspect
of the invention, there is provided a sheet which is attached
to a coupling unit raised from a base and is placed on the base,
the sheet comprising:

15 a slit portion through which the coupling unit passes
is had, a width of the slit portion being formed smaller than
a thickness of the coupling unit; and
rupture stops formed at both ends of the slit.
In this specification, paper, PET, resin, fiber, etc.
20 are given as material of the sheet, but it is not limited to
these as long as it is the material for performing insulation
between a base and an electric wiring substrate.

Incidentally, the insulation means insulation required

according to thenatureof anelectronic apparatus, for example,

25 electrical insulation, heat insulation ormagnetic insulation.



be fixed surely. Al so, the hold sheet having the sane material as that of
.the sheet is used, so that separation at the time of scrap is easy. 5
Accordi ng to anot her aspect of the invention, there is provided an

el ectroni ¢ apparatus which has a base and attaches an electric wiring
substrate by a coupling unit raised fromthis base and provi des a sheet

pl aced between the base and the electric wiring substrate, wherein the
sheet has a slit in which 10 a width is forned snaller than a thickness of
t he couplg it r t: r.e «f:ar [N e slit
IS passe dt}%ltrholé{}ﬁlg’h f%@%&g%@g%ﬁﬁf egc?%écsl%tlo belsr gf}%;f%r%r%gﬁq tu%gglbtgge. In

t he specificatiaon, p , T iin,. fl , et . Ol .erial of
the shoot DAoL SthP! |51 &g T Ths ESreng Y By B R lri 2
for performng insul.ation between a base and an electric wring substrate.
| nci Gont AT he dhie it SR HEEEs 1o aeroh el ited Sablsr ARG L0 t he
nature of _an el ectroni c apparatus, far exanple, electrical insulation, heat
i nsul ati SR 3G ngbenestq ti]?fg ats (ﬁ]?taZ%‘%?s‘ba,r?do%h%%‘?sW?%e% gh elasticity is
prefeéably used as the sheet. Also, as a coupling unit, a cut raised
porti®n in whi df athfar BPEETa R tCtad ctiftuaindai SHENIHhdURAF sé@*t o the
side to which the substrate is attached can be considered, In the

el ect r oniad- EPEME A° cORSEELLEeHITRRY, SabSduFtiend 25 urPireE aft &8hi ng an
electric wiring substrate to a cabinet 7 of the_electronic apparatus is
passed t H A 1 pPPer@kvgeds PraseRdditoyghiade AibfPE¥Pel 4¢d ti1 $hemal | er
than a thickness of the coupling unit, so that the sheet is curled up in

bot h si deshasft + hd widthpyf tthe sodpl i e ker 3hpacautkl ofness £ the sheet
tends to return to a flat state and thereby grasps the coupling unit by
this restaaumigiforue.t Assa thedultheofshatits it isairdiegletun §0f bréd 156 delse
coupling unit. Incidentally, when both sides of the slit are curled up by
the dBuplahghmiglitf drcetthy avighindewsitt is further caused 10 to be
ruptured acts, but rupture can be prevented by rupture stop portions
provi ded i n botBewwis of tties,skhe shekst sendsutd returhi 55 at ilkatslséettecan

surely be fixed to the coupling unit.
and grasps the coupling unit by this restoring force. As a

result of this, the sheet is fixed to the coupling unit.
Incidentally, when both sides of the slit are curled up

15 by the coupling unit, force by which the slit is further caused
to be ruptured acts, but rupture can be prevented by rupture
stops provided in both ends of the slit.

As a result of this, the sheet can surely be fixed to
the coupling unit.

20 According to another aspect of the invention, the rupture
stop 1s an opening formed in a shape without a stress
concentration portion or a rupture stop slit inclined to a
rupture direction acting on the slit end.

Here, openings with circle or ellipse are given as the opening

25 without a stress concentration portion. In addition, it may



Accordi ng to another object of the invention, there is provided an
.electronic apparatus having a protrusion being 15 capabl e of engaging the
slit at the side of the coupling unit. BRI EF DESCRI PTI ON OF THE DRAW NGS
These and ot her objects and advantages of this invention will becone nore
fully apparent fromthe follow ng detailed 20 description taken with the
acconpanying drawings in which: Fig. 1 is a perspective view show ng an
enbodi ment of a sheet according to the invention and an el ectronic

apparatugeuahnepbhhﬁgsEﬁe&hlEhgth% Wﬁo§e5§ﬁ5b8”§k ¥b@%angu§a90§hg pen 111!

in Fig Is a plan view show ng one exa lit; Fig.

4 is a sgglal gﬁghe\fl %Wr%'l%‘?ﬂs &% Srto"?fn%ledn whi ch the sheet is fixed wt h t he

sheet san a cut ralse ortion; Flg 5is a plan vi ew show ng

anot her exanpl ﬁlgg R HpeSebiopQus S0 Ay LBY agpaLhesexaml e
of a slit; Fi erspectl eV|ew W ng S aeo sandw chi ng two
surfaces of the cu ral rtlon by the sllt Flg. 7B
"5’ o per 8RGAPVEyFBR 5%%%@, ST & GRS pnﬁlflgangaHlﬁge 10 Fi g.
8 is i.plan VIEM/SSPMAH angt her exanpl.e of, a slit; Fig. is aplan view
showithg &n&thér O&targre rﬁqttLonFr‘T“E‘ 1oty diss aa%q%aﬂlﬁﬁcé% owi ng a

state of sandwi ching the cut raised portion with a hold sheet overlaid on a
slit portion; TBSFPEOTE1 iBs FARFAEETIR S Vi P Ehbif ey Bt algdhveRei onal
sheet and_an el ectroni c_apparatus using this sheet 12 is a sectional
view i n &1p8siipigdy xn| Ehg BlLiithepdy. a1IupFRge §30PssélgeE¥PBh§ﬁdvF§w
showing a state in which the 20 sheet is fixed with the sheet sandw ching a
cut rai s&€dSpapPei dRT kedg frem itheard lexpleadat GBF diwJITRARIMI-upt ure occurring

in the ends of a slit; and Fig. 15A is a sectional view showing a state in
whi ch Incidentally, one end of a slit may be formed in a circular

10 opening and the other end may be formed in a Y-shaped rupture
stop slit.

The sheet constructed thus attempts to widen the slit
end when the coupling unit passes through the slit, but rupture
of the slit is prevented by the opening or the rupture stop

15 slit inclined to the rupture direction, so that the sheet in
which both sides of the slit curl up grasps the coupling unit
and the sheet can be fixed.

According to another aspect of the invention, ahold sheet
which has the samematerial as that of the sheet and has a through

20 sheet passed through the coupling unit is placed with the hold
sheet overlaid on a range including the slit and the vicinity
of its slit.

In the sheet constructed thus, a hold sheet in which a
slit similar to that of the sheet is provided is overlaid on

25 the sheet to grasp the coupling unit, so that the sheet can



t he conventional sheet is fixed with the sheet sandw ching the 25 cut
.raised portion and Fig. 15B is a sectional view show ng 9 a problemafter
t he rupture. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An

enbodi ment of a sheet according to the invention and 5 an el ectronic
apparatus using the sheet will be described belowin detail with reference
to the acconpanying drawings. Incidentally, in the enbodi nent descri bed

bel ow, description is sinplified or omtted by marking the nmenbers

descri bed. | 1 0s. 15 already with the same signs or 10 correspondi ng
si gns ind?%gf%%@vi sr%réleigs showp in Figs. 1_ and 2, in an el eptroni c _
apparatus 10 ch is_.an ],%acg}zcﬁdl merg accaor di to the inventJ an t%rfatel ectric

W ring substrat T itsh%t esd“?% ap%vultngreﬁ edsaﬁ%er tl?%%e%flacﬁsl ng as a
i [ ided i bi net 51 of the elect ic.15 t 10
Co S SE RNl D2 oEl B S LA S SR ER .28 spratatys 10

53a protruding fromits side. This protrusion 53a is forned by half die
cutting of® s¢treéze processing. Also, a sheet 11 according to the invention
is provided between the cabinet 51 and the substrate 52, 20 The sheet 11 is
made 8f i nsul atAFRPTAtRY it anndheds asREEt, CPEFher BRYRNBIORi bEgter @i a slit
12 is provided in a predeterm ned position. Various shapes are considered
as the sIp¥ovddeddn pdecéxanplearpar ahosuyliteirhgs 8bagenpadn ttagthes
straight portion 25 12a of the slit 12 is smaller than a thickness T of the
cut 10 amiskelcpoleiwhr 539 apido et ¥ae APy oper Uyl NP BV & Hoitsedt rfggn
concentration portions are provided in both ends of the straight portion
12a of thiehss itask? aadl preovupteser sheptppiaced. bé¢ticeeerthd bpseaard zdreof t he
opening 12b is not limted 5 particularly and has only to be a size
suf fi ci enelgctnigeiad ngospas eda e t Whielhre iwi thé sheeft hdeasiiit 12 whieh he case
of attaching such a sheet 11 to the cabinet 51, when the cut raised portion
53 i d0paszsed dthr daghotied shiatl 182 sbaras thicénessthe tdlreeduplihgomitthe upper
si de of the cabinet

and rupture stops are formed in both ends, and the slit is passed

through the coupling unit so as to be raised from the base.

In the specification, paper, PET, resin, fiber, etc. are

given as material of the sheet, but it is not limited to these
15 as long as it is the material for performing insulation between
a base and an electric wiring substrate.

Incidentally, the insulation means insulation required
according to thenatureof anelectronic apparatus, for example,
electrical insulation, heat insulation or magnetic insulation.

20 Also, a sheet with high elasticity is preferably used as the
sheet. Also, as a coupling unit, a cut raised portion in which
a part of a cabinet is cut and is bent and raised to the side
to which the substrate is attached can be considered.

In the electronic apparatus constructed thus, a coupling

25 unit for attaching an electric wiring substrate to a cabinet



10 51, the'wdth t of the slit 12 is smaller than the thickness T of the
.cut raised portion 53, so that the sheet 11 of both sides of the slit 12
curls up along the cut raised portion 53 as shown in Fig. 4. The sheets 1la
curling up tend to return to the flat and 15 thereby sandw ch the cut
rai sed portion 53 fromboth sides, so that the sheet 11 is fixed to the cut
rai sed portion 53. In this case, the opening edge of the slit 12 is engaged
to the protrusion 53a provided at the side of the cut raised portion 53,
with the | 1 .t r oL j e; t 1 i ~ IS
naintainé%gzﬁf E%gﬁgﬁggﬁklébggﬁggggf}ggﬁugﬁgﬁﬁgsbﬁﬁ%tﬁi%yégég%“%ﬁgggut
rai sed portion.b3 att t. o widen the slit_12. . but, .the openi ngas b for
rupture plrnev"’lenstr}eoent ar Z\nglrl g\*/:lsndggI ?ﬁebts)?ht eln%jss%%l]t%e tsl?aln% al%%qscgg} Ht the
slit 12 do not rupture. a resul this, force b ich the sheet 25
11 sandwCha 1SS EuEE o ThR S 3 G088 kbt UF oRNEre Nt 4 B4t sheet
11 sandwi ches the cut rajised portion Sf,surel so that the sheet 11 is
fixed. ACTHTHF iyt tbReneliheky hedeePibRg BBg§e, the sheet 11 can be fixed
to thg cabinet 51 easily and surely w thout using 5 adhesive such as tape
or glde and al SEEARSDHOTSEPEF attéd ettt Feadst ke fatve roFo scfAptsitte® anot her
material is not used. Also, in the electronic a garatus 10 usi ng the sheet
11 descri%ﬁﬁiQﬂﬁﬁﬁ?ytﬂ¥§5§ﬁeéh9199¢%l%m&éﬂuéubél€,1§0r¢ﬁ%@r%%@5%H%§t 11 does
not flutter even when the cabinet 51 vibrates. 10 Incidentally, the sheet
11 of thehs vasset addthhe, etketshme b igpparaduso1bhesiaipt Hed sheldi- 11 are
not limted to the enbodi mnent descri bed above, and proper nodifications and
i mprovenent s caindkdemnidel 1 Fowhetawpltd, sideshef difsogilignerdese¥ ) @@dimbove,
the case 15 of providing the circular openings 12b in both ends of the slit
12 as t heéoylthe ¢ounsd ishownl § n feirge By ivhiddsthiebed t Bt funthddicdused as
showmn in Fig. 5, it may be fornmed in a slit 13 in which rectangul ar
openilfigs iGharmprmededtisy botthrepdsref cansbe apgévepoed ilon Bt uder this
case, it is desirable to round four corners

stop portions provided in both ends of the slit. As a result

of this, the sheet can surely be fixed to the coupling unit.
According to another object of the invention, there is
provided an electronic apparatus having a protrusion being

15 capable of engaging the slit at the side of the coupling unit.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and advantages of this invention
will become more fully apparent from the following detailed

20 description taken with the accompanying drawings in which:

Fig. 1 is a perspective view showing an embodiment of
a sheet according to the invention and an electronic apparatus
using this sheet;

Fig. 2 is a sectional view in a position II-II in Fig.

25 1;



20 13c of the rectangul ar opening 13b and be fornmed so that stress does not
concentrate in the four corners. Also, as showmn in Fig. 6, it my be
constructed so as to provide Y-shaped rupture stop slits 14b inclined to a
rupture direction in both ends of a straight portion 14a. 25 In this case,
as shown in Fig. 7A, a length of the straight 12 portion 14a of a slit 19
can be fornmed in the sane length as a wwdth Wof the cut raised portion 53.
As shown in Fig. 7B, a length L including the rupture stop slits 19b of

"ai Sed por 1 on a8~ I hi Fagh V1T SRAHPS 1] o%t%gar ohs %Vg%f i ched

bet ween t he ru&ture stop slltslgﬁleplds hﬁnends of t thralsed
portion 53, so fﬁ%t four Bt of e SAR giéed rtlon canebe hel d
and the sheet 11 e.fix re. ti shown i.n |g 8, it
Ty be c AR SR Ae oH 5?1 fﬁst%eeetsfg dvg#wi%%%ﬁ? EOaBCaTE st op
portions provided |g both ?nds of a stralg rtion 15a of _a slit 15 are
pr ovi ded with oM n?esiane?l PRed I £HoPh QR §hE*MPargAE BSriditen 15a.
15 Al as shaown |n Fig , It may be constructed so that rupture stop

sTits516b provifdert | Bt Bk E’lé‘ﬁ’dé’lé’f“  shaiag GO r8ATPdSs Bf & sdiiity 16 are
inclined in opposite directions nutually. Also, as shown in Fig. 10, a hold
sheet 17 with &i5-7EA L REIRRYTREC HEeV Vi €W showaadihet ¥ ePAisEyder Giing sl it 12
and the 20 sane material as that of the sheet 11 can be used with the hold
sheet 17 toierdwifthass thke Wieatutl ailged Moy tdage byf ditee sddidwiheoimng it he cut
raised portion 53 increases, so that the sheet 11 can be fixed nore surely.
As descrilbed dhavel Fig.acbridarkc eoaisdect istrestl cat cdraimy 26 sttettehe £
invention and an el ectronic apparatus using this sheet, 13 a coupling
unit for sndwidhigpanfelecieytagesli ng substrate to a cabinet of the
el ectronic apparatus is passed through a slit provided in the sheet and
t her &80y, the sH¥at. 8ahsbe rliavettiew shdrabey eagithemedasplel 9f a slit;
Fig. 9 is a plan view showing another example of a slit;
Fig. 10 is a sectional view showing a state of sandwiching
the cut raised portion with a hold sheet overlaid on a slit
portion;
15 Fig. 11 is a perspective view showing of a conventional
sheet and an electronic apparatus using this sheet;
Fig. 12 is a sectional view in a position XO-X1 in Fig.
11;
Fig. 13 is a sectional view showing a state in which the
20 sheet is fixed with the sheet sandwiching a cut raised portion;
Fig. 14 is an explanatory diagram of rupture occurring
in the ends of a slit; and
Fig. 15A is a sectional view showing a state in which

the conventional sheet is fixed with the sheet sandwiching the

25 cut raised portion and Fig. 15B is a sectional view showing



51n this case, force by which the slit is caused to be ruptured further by
the coupling unit acts, but rupture can be prevented by rupture stop
portions provided in both ends of the slit . Al so, adhesive neans such as
tape or glue is not used for fixing the sheet, so that cost cutting can be
achieved 10 and also there is no need for separation at the time of scrap
and recycling can be perforned easily. The foregoi ng description of the
preferred enbodi nents of the invention has been presented for purposes of
illustratjon tign not intended to be exhaustive or to 15
limit the |%rggflon§?%éghe Srgéﬁgg§?orn1disclosed, and nodi fications and
variations are possible in light of the above teachings or nay be acquired
frompractice of the invention. The enbodi ments were chosen and descri bed
in order to explain the -rlnC|-Ies of the |nvent|on and |ts practi cal
appl i cation 202%% &E Rl B i oD SNMBODIMENES | hvention in
vari ous enbodi nents and mnth vari ous nDdlflcatlons as are suited to the
particul ar use ZdRWIRT gL Oft 2i $he Rt SRFF A tohEhechpeeREienetdvent i on
be defined by the clains appended hereto, and their equivalents. 25 14
VHAT PS GUASNEDHrSNiIx appashbEs UfHitchths sheaicHedlie dee6tpPrAPeiY rai sed
froma base and is placed on the base, conprising: a slit through which the
coupl i ng imidepatsewith nafersngadta #het ACePmMPREYSNPt drgwibered smal | er
than a thickness of the coupling unit; and rupture stops fornmed at both
ends of the sliincPdeThal sheetims tnﬁirﬁmbddﬁmﬂmﬁrndgsqmﬂbqﬂr1h¢kDWupture
stop is an opening fornmed in a shape without a stress 10 concentrati on
portion odescruptiice ssopimsblified|oneohnioted riuptraekihy edie orerdotisig on
the slit end. 3. The sheet as defined in claim1, wherein a hold sheet
whi ch hasd¢bershed mat €ipal. 48 thafl Sofalideadyhedttharithehamme tdiraughosheet
passed through the coupling unit is placed with 15 the hold sheet overlaid
on a l0angeornebpdndgntheighst iantdhehdrawechgety of its slit. 4. An
el ectroni ¢ apparatus which has a base and

As shown in Figs. 1 and 2, in an electronic apparatus

10which is an embodiment according to the invention, anelectric
wiring substrate 52 is attached to a cut raisedportion 53 acting
as a coupling unit provided in a cabinet 51 of the electronic

15 apparatus 10 acting as a base. The cut raised portion 53 is
provided with a protrusion 53a protruding from its side. This
protrusion 53a is formed by half die cutting or squeeze
processing. Also, a sheet 11 according to the invention is
provided between the cabinet 51 and the substrate 52.

20 The sheet 11 is made of insulatingmaterial such as paper,
PET, resinor fiber, anda slit 12 is provided in a predetermined
position.

Various shapes are considered as the slit 12 and, for
example, as shown in Fig. 3, a width t of a straight portion

25 12a of the slit 12 is smaller than a thickness T of the cut

10



attaches an electric wiring substrate by a coupling unit raised fromthis

.base and provides a sheet placed between the base 20 and the electric

Wi ring substrate, wherein the sheet has a slit in which a wwdth is forned
smal l er than a thickness of the coupling unit and rupture stops are forned
in both ends, and the slit is passed through the coupling unit so as to be
raised fromthe base. 25 5. The el ectronic apparatus as defined in claim4,
15 wherein a protrusion capable of engaging the raised slit is provided
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I # $ % &1} MStEx!case, the opening edge of the slit 12 is engaged to

the protrusion 53a provided at the side of the cut raised portion
53, withtheresult that restoring forceby thesheetsllacurling
20 up is maintained and the sheet 11 can be fixed stably.

In this case, the cut raised portion 53 attempts to widen
the slit 12, but the openings 12b for rupture prevention are
provided in both ends of the slit 12, so that the slit 12 does
not rupture. As a result of this, force by which the sheet

25 11 sandwiches the cut raised portion 53 does not loosen and

11
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5 adhesive such as tape or glue and also can be separated easily
at the time of scrap since another material is not used.
Also, in the electronic apparatus 10 using the sheet 11
described above, the sheet 11 is fixed surely, so that the sheet
11 does not flutter even when the cabinet 51 vibrates.

10 Incidentally, the sheet 11 of the invention and the
electronic apparatus 10 using the sheet 11 are not limited to
the embodiment described above, and proper modifications and
improvements can be made.

For example, in the embodiment described above, the case

15 of providing the circular openings 12b in both ends of the slit
12 astheslit 12 as shown inFig. 3 is described, but in addition,
as shown in Fig. 5, it may be formed in a slit 13 in which
rectangular openings 13b are provided in both ends of a straight
portionl3a. Inthiscase, it isdesirable to round four corners

20 13c of the rectangular opening 13b and be formed so that stress
does not concentrate in the four corners.

Also, as shown in Fig. 6, it may be constructed so as
to provide Y-shaped rupture stop slits 14b inclined to a rupture
direction in both ends of a straight portion 14a.

25 In this case, as shown in Fig. 7A, a length of the straight

12
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5 as the width W of the cut raised portion 53.

In this case, the sheet 11 of portions 14c sandwiched
between the rupture stop slits 14b holds both ends 53a of the
cut raised portion 53, so that four surfaces of the cut raised
portion 53 canbe held and the sheet 11 canbe fixed more tightly.

10 Also, as shown in Fig. 8, it may be constructed so that
rupture stop slits 15b which are rupture stop portions provided
in both ends of a straight portion 15a of a s1it 15 are provided
with only one inclined from the end of the straight portion
15a.

15 Also, as shown in Fig. 9, it may be constructed so that
rupture stopslits 16bprovidedinbothendsofastraight portion
16a of a slit 16 are inclined in opposite directions mutually.

Also, as shown in Fig. 10, a hold sheet 17 with a size
including the slit 12 and the vicinity of this slit 12 and the

20 same material as that of the sheet 11 can be used with the hold
sheet 17 overlaid on the sheet 11. In this case, force
sandwiching the cut raised portion 53 increases, so that the
sheet 11 can be fixed more surely.

As described above, in accordance with a sheet according

25 to the invention and an electronic apparatus using this sheet,

13
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a base easily and surely.
5 In this case, force by which the slit is caused to be

ruptured further by the coupling unit acts, but rupture can
be prevented by rupture stop portions provided in both ends
of the slit. Also, adhesive means such as tape or glue is not
used for fixing the sheet, so that cost cutting can be achieved
10 and also there is no need for separation at the time of scrap

and recycling can be performed easily.

The foregoing description of the preferred embodiments
of the invention has beenpresented for purposes of illustration
and description. It is not intended to be exhaustive or to

15 limit the invention to the precise form disclosed, and
modifications and variations are possible in light of the above
teachings or may be acquired from practice of the invention.
The embodiments were chosen and described in order to explain
the principles of the invention and its practical application

20 to enable one skilled in the art to utilize the invention in
various embodimentsandwithvariousmodificationsasaresuited
to the particular use contemplated. It is intended that the
scope of the invention be defined by the claims appended hereto,

and their equivalents.

25
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rupture stops formed at both ends of the slit.

2. The sheet as defined inclaiml, wherein the rupture
stop is an opening formed in a shape without a stress

10 concentration portion or a rupture stop slit inclined to a
rupture direction acting on the slit end.

3. The sheet as defined in claim 1, wherein a hold
sheet which has the same material as that of the sheet and has
a through sheet passed through the coupling unit is placed with

15 the hold sheet overlaid on a range including the slit and the
vicinity of its slit.

4. An electronic apparatus which has a base and
attaches an electricwiring substrate by a couplingunit raised
from this base and provides a sheet placed between the base

20 and the electric wiring substrate, wherein the sheet has a slit
inwhichawidthis formedsmaller thanathicknessof the coupling
unit and rupture stops are formed in both ends, and the slit
is passed through the coupling unit so as to be raised from

the base.

25 5. The electronic apparatus as defined in claim 4,

15
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