3 FEB 2005 SHEET AND ELECTRONI C APPARATUS USI NG THE SHEET CROSS REFERENCE
OF RELATED APPLI CATION This application is based on and clains priority
with 5 respect to Japanese Patent Application No. 2002-173678 fil-€dFEpfi0s
June 14, 2002, the entire content of which is incorporated herein by
reference. BACKGROUND OF THE INVENTION 10 1. Field of the Invention This
invention relates to a sheet and an el ectronic apparatus using this sheet,
and to a sheet and an el ectronic apparatus using this sheet capabl e of
casily attachinogiin 'Awh e CrRUREE LAOpARRISE BGIRE TWECLIAYLC apparatus
and al so easily 15 separating an recycflng the sﬁeet at’ théetime 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 appara 0 3~ pawd.- E.o-o c [ %d portion 20 53
which is a coupling ® v ded—Fn SbFHet—5- gsed as shown in
Fig. 11. That '@hitsh%pgllticra%'i%%d 1RO 23, ia%d r&rl%\éunga%ﬂ& &y S§i&, 94 for
pl acing the substrate 52 and a twist portion 55 for fiXing the substrate

52, Owlhecepher RaNgaphhEssubstialenddr! SaPIOied JAIL @y IACIANgUl ar

notch 56 which passes rough t portion he cut
rai sed pogf 8{]11@31@[‘(12(%?,0 i Bln%ﬁ%% EBnEE%tsé%pwhich is incorporated

herein by reference.

BACKGROUND QF THE INVENTION

10 1. Field ¢f the Invention
This invention relates to a sheet and an electronic
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 alsc easily
15 separating and recycling the sheet at the time of scrap.
2. Descripticn of the Related Art
Conventicnally, in the case of fixing a substrate 52 for
electric wiring tc a cabinet 51 such as a frame cr 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
prcvided with a step 54 for placing the substrate 52 and a twist
poertion 55 for fixing the substrate 52.
Cn the cther hand, the substrate 52 is provided with a

25 rectangular notch 56 which passes thrcugh the twist portion



54. Therefore, the twist portion 55 of the cut raised portion 53 is
inserted into the notch 56 of the substrate 52 and the 5 substrate Qﬁr S005
pl aced on the step 54 of the cut raised portion 53 and as shown in B
12, the twist portion 55 upward protruding fromthe substrate 52 is

tw sted about 45 to 90 and the twist portion 55 is protruded fromthe
notch 56 of the substrate 52 and the substrate 52 is fixed on the cut

rai sed portion 53. 10 On the other hand, as shown in Figs. 11 and 12, a

sheet 57srBde Qfc RARELo:BEL ph86EAN §3 baEHd Al ik %1§E€9t<5h0@rké3éte
isolating both of the cabinet 51 and the substrate 52 or 1nsulating heat

or magnet kgm according to the purpose is attached between the cabinet 51
and the substrate 52. 15 This sheet 57 is fixed to the cabinet 51 using the

cut raised po”rh89e§§];8r Qé’ﬂéj%%rls%r%cf;ffl@gg th%fPeSEh%tP%‘S@eé%gee% -cabi net

51. For this purp6se, forf ex shape | . 14)
is provid in a re eter ositio of t e sheet, 57 The fore in
the case gg aft &e ?ﬁge?hb ﬂeg?géﬁoY%hE%% (ﬁﬁfr%& g%% gﬁ‘above
before the substrate_52 i attached to th et 51, the rai sed
port1 gh 55P§ Basses? Bﬁﬁf:ﬁe Toudte SoEP 5% Ctaﬁ HDEecab L SR BT S t he
slit 58 as_ shown in Figs. 11 and 12. 25 As a result of this, as shown in

Fig. 13, PRETCLES SHSBHLDFLi03 12 5hoS it PoRt 530 PO Wi BF ed By 1est or | ng

force of both side portions )
from the substrate 52 is twisted about 45° to 90° and the twist

portion 55 is protruded from the 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 12, a sheet
57 made of paper, PET, resin, fiber, etc. for electrically
isolating both of the cabinet 51 and the substrate 52 or
insulatingheatormagnetismaccordingtothepurpose isattached
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 exampie, a slit 58 cut in
I shape (see Fig. 14) 1s 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 1is
attached toc the cabinet 51, the cut raised portion 23 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



58a of the slit 58 bent and raised by the cut raised portion 53 and the
sheet 57 is fixed. O, as shown in Fig. 12, the sheet 57 is fixed by
further using adhesi ve means 59 such as 5 two-si ded tape or gl ue: 3 %Qﬁﬁ

t he sheet 57 and the cabinet 51. However, when the slit 58 is pré i and
the sheet 57 is fixed to the cut raised portion 53, in case that force
acts on the sheet 57 and the sheet 57 is pulled, rupture 60 occurs 10
fromthe ends 58b of the slit 58 as shown in Fig. 14. Because of this, in

CO”par'SO d@ﬂﬂ&ﬁ%?&g%%ﬂ%ﬁfgﬁ%&ggrégﬂgﬂﬁﬁbﬁ@r@@%@ﬁb@ﬁs§agw%fﬂ1&ﬂ§

15(A), er the rupture 60 occurs as shown Iin Fig there I1s a
Sit 58 59%%05??]%9%11?9%5? Pest il %ﬁ?%éﬁia@%ﬁﬁ%& %&%@8@‘” e
ggglnloted ?%3“)(; catl%lontes?l%g 1 t_{lglr Z%fils)?eoétl ?%b?%r% tsﬁ%%nt ﬁél H\éqle?r]% 195 ?ters

the cut SPEEd g3r ?goﬁ'l%édﬁ?yt ﬁérgﬁf?ft%%%W%l%%lmﬁ%e%%tg %'753%%'1 )éﬁes(rj ectly
attached to the cabinet 51 using_ adhesive neans 59 such as tape Iue

there s &"ProBifém (& it &liddl S6rass: M’r?eﬁf\?éetneaan§n%§%§tasb

increase in cost is caused. 25 Also, there is a problemthat it takes tlne
and effor13 - 3 FE N 2005 to peel the sheet 57 off the cabinet 51 at the

time of scrap
However, when the slit 58 is provided and the sheet 57

is fixed to the cut raised portion 53, in case that force acts
on the sheet 57 and the sheet 57 is pulled, rupture 60 occurs

10 from the ends 58b of the slit 58 as shown in Fig. 14.

Because of this, in comparison with a state before the
rupture 60 occurs as shown in Fig. 15(A), after the rupture
60 occursas showninFig. 15(B), thereisaproblemthat restoring
force for pushing both the side portions 58a of the siit 58

15 to the cut raisedportion 53 becomes weak and the sheet 57 cannot
be fixed tec 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 precblem that material of the adhesive means
59 costs and an increase in cost 1s caused.

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



and is troubl esone and al so separability is wong and it is wunsuitable for
recycling. 5 SUMVARY OF THE | NVENTI ON The invention is inplenented in view
of the problens described above, and an object of the invention i? L
provide a sheet which can surely be fixed to a base w thout usih@‘gdﬁgy?ve
such as tape or glue and is excellent in separability at the 10 tine of
scrap, and an el ectronic apparatus using this sheet. |In order to achieve

t he object, according to one aspect of the invention, there is provided a
sheet whi ¢l bacat taehgdectosa §oEPELOGCAWI Lt absegh fiom Bihaser andds

pl aced on the base, the sheet conprising: 15 a slit portion through which
the coupl i,ag yni t BABILS omleS a@l%d,al%ows%tp&r%fbitﬂecﬁi@ WRUHd ahpeimg § or med

smal ler than a thickness of the coupling unit; and rupture stops forned at
bot h ends of..t. | te this .specification, paper, PET, resin, fiber,

etc. 20 grguﬁgégﬁeaékﬁ£?§¥ggﬁjggfthe sheet, but it is not limted to

these as long as it is the material for performng insulation between a
base and an electric wiring substrate. Incidentally, the insulation nmeans

i nsul ation required accordin% ﬁﬁ %Eg 8§tﬁ@§_ﬁﬁggﬁg§b§ctronic appar at us,
for exanple, 25 electrical i ——he i n or magnetic

i nsul ation. 4 3 FEB2005 Further, a sheet with high elasticity is preferably
used as the shédf. RVEHTILD 4 TP isEUNRe, 13 E4EY ifsé ep@ﬁébﬁ?@%

described above, and an object of the invention is to provide

a sheet whichcan surely be fixed to a base without using adhesive
such as tape or glue and is excellent in separability at the
10 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 perfeorming insulation
between a base and an electric wiring substrate.
Incidentally, the insulation means insulation required
according to thenaturecof anelectronic apparatus, for example,

25 electrical insulation, heat insulationor magnetic insulation.



which a part of a cabinet is cut and is bent to the side to which the
substrate is attached can be considered. 5 In the sheet constructed thus, a
coupling unit for attaching an electric wiring substrate to a cabineftfofll}
an electronic apparatus is passed through a slit provided in the sheet. A
width of the slit is smaller than a thickness of the coupling unit, so
that the sheet is curled up in both sides 10 of the slit by the coupling
unit. Because of this, the sheet tends to return to a flat state and

grasps the.coupling Whide DY, 1t $ 11 @Steaisng £191,£6 '%Jsreafeft;agct?]# fudig !t ls, the

sheet is fixed to the coupling unit. Incidentally, "when es of the
slit are rl 1 t C i it for b I .slit is
further cgﬁgeggegg'bé§%%%tdggéig%?%ﬁﬂgﬁfﬂbggfugegggny%%gégg%%€¢%%$Bvl
rupture rovided din both ends of the s]it. As a result of this, the
sheet canailgr%zll 31 ggrgi di % ga%tlﬁleenccoluspﬁuﬁ_’g A 5 B S5 ﬁﬁheg ¢ Andt her
aspect of the inyention, the rupture stop is an openjng fornmed in a shape
wi t hout awafgsgﬁecﬁﬁ%éﬁﬁékq(ﬁ#ﬁ%§RQQﬂ?%;C%Pr t %F%?%ﬁegrit inclined to
a rupture direction acting on the slit end. Here, openings with circle or
el lipst are givéh é?qr%h%%Enﬁﬁﬁsgﬂ?QHQQKﬁﬁu%'sﬁréﬁ#Rﬁﬁ%%nPPéﬁi&Wr

portion. In addition, it may 5 be an opening in which the whole shape is
rect angul &t TERAPEI A THRFEFiporirdRg stbsSidatdedc a cabinet of an

electronic apparatus is passed through a slit provided in the
sheet. A width of the slit is smaller than a thickness of the
coupling unit, so that the sheet is curled up in both sides

10 of the slit by the coupling unit.

Because of this, the sheet tends to return to a flat state
and grasps the ccupling unit by this restoring force. As a
result of this, the sheet is fixed tc the coupling unit.

Incidentally, when both sides of the slit are curled up

15 Dby 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 resulit 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 cor 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 pertion. In addition, it may



Al so, the rupture stop slit inclined to a rupture direction acting on the
slit end neans a rupture stop slit inclined to 5 a slit orthogonaIHqF:Bzm5
direction which is a rupture direction. Therefore, a rupture stop slit"
provi ded straight and slantingly in the slit end, a rupture stop slit
provided in Y shape forked fromthe slit end, etc. correspond.
Incidentally, one end of a slit nmay be forned in a circular 10 opening and
the other end may be formed in a Y-shaped rupture stop slit. The sheet

constructgd éﬂuéﬂéﬁiﬁﬁplﬁ &Hi&hdgﬂethﬁofbiEhaE?di@h?@cEQﬁgﬁ@ﬁQlEﬂgpﬁgit

passes through the slit, but rupture of the slit is prevénted by

openi ng o h u - 1 it inclined to the rupture direction, so
that the %%%e?o#ﬁQEwﬁ?gﬁaggfhggédégug the slit curl up grasps the coupling

unit and the %Qg&% Eﬁnﬁﬁhﬁ%ﬁg toé%ﬁg@¥ﬁ1 #éﬁ%?g%ﬂ%&gﬁﬁgﬁESgEFaggkheet

i nvention, a hold shee as"t’he sa

d h t h 20 sheet d through th ling,unit is placed with
the hol d 8eet™ overi s ¢ o & 1Al NAl Getbig he SO © Lafic 1P G rPty  of

its slit. In ,the sheet constructed thus, a hold sheet in which a slit
siml& td thit %?t?ﬂﬁogﬁéeglF§cﬁﬁ8@i&E&CWslévérﬁﬁﬁfqﬁ? DT §Hel Yheet to

grasp the coupling unit, so that the sheet can 6 FEB 20 5 be fixed surely.
Al so, the hol d SMeetIMa%i ng THETS4Re SHPFerdldIit arrehsded straight and

slantingly in the slit end, a rupture stop slit provided in
Y shape forked from the slit end, etc. cocrrespond.
Incidentally, oneendofaslitmaybe formed inacircular
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 cor 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, a hold sheet
which has the same material as that of the sheet andhas a through

20 sheet passed through the coupling unit is placed with the hold
sheet cverlaid on a range including the slit and the vicinity
cf 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



of the sheet is used, so that separation at the tinme of scrap is easy. 5
According to another aspect of the invention, there is provided an

el ectroni c apparatus which has a base and attaches an electric wikgilh
substrate by a coupling unit raised from this base and provides a sheet

pl aced between the base and the electric wiring substrate, wherein the
sheet has a slit in which 10 a wdth is forned smaller than a thickness of
the coupling unit and rupture stops are formed in both ends, and the slit
i's passedpd hriQugh &l cpupling unit so as to be raised fromthe base. In

t he specification, paper, PET, resin, fiber, etc. are given as material of

the sheet, but iAtlsioS, r%.(f’l% l 'orI'c; %%ete%atl'%%%g ﬁe:ﬁselmfé;g%ﬁeffai :Saé h.% terial

for perform ng insulation between ase an e ric wring sSubstrate.

I nci dent al |y he, insul ation,me i_nsul ation .requi.r ccording to the
nat ure of oafntgfg‘eglfl%gi %96{%%%},&5302,5:@& 55%3%‘61%&% 3Ite§?‘?i ?%ﬁnei A uﬁgca Gton,
heat insul,ati on or magnetic insulation. 20 Also, a sheet with high
elasticityS §3eferably used as the sheet. Also, as a coupling unit, a

cut raised portion in which a grt of a cabinet is cut and is bent and

rai sed®to the sﬁ&&orpdnﬁhﬁehaﬁﬁg S0bEFPEEE PE HRE atMER EEAN bt ROFRi oor ed.
In the electranjc apparatus constructed thus, a coupling 25 unit for

at t achi ng PERVeI9sEt #I 4 § T hgn STIFeRE Yo R LEApT Adte PaRERRROCH Gichtie

el ectronic apparatus is passed through a slit provided in a sheet. A wdth
of the sliaf EdesFaIliCer iTRaY SUsitdaiesPy a coupling unit raised from

this base and provides a sheet placed between the base and the
electricwiring substrate, wherein the sheet has a slit inwhich
10 awidth is formed smaller than a thickness of 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.

In the specification, paper, PET, resin, fiber, etc. are
given as material of the sheet, but it is not limited to these

15 as longas it is thematerial 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 insulaticn, heat insulation ormagnetic insulation.

20 Also, a sheet with high elasticity is preferably used as the
sheet. Also, as a couplingunit, 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 appraratus constructed thus, a coupling

25 unit for attaching an electric wiring substrate to a cabinet



of the coupling unit, so that the sheet is curled up in both sides of the
slit by the coupling unit. 5 Because of this, the sheet tends to retkiniiio
a flat state and thereby 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 by the coupling unit, force by

which the slit is further caused 10 to be ruptured acts, but rupture can

be prevented by rupture stop portions provided in both ends of the slit. As

a result eftﬁaléaheébg bgeép}?gf'éht?ﬁléelé’pg%sfe'cf(%ﬂrbggtnhg Soup (Fﬂﬂfm&

Accordi ng to anot her ect e invention, there’is provi

el ectroni p S Eo S t he
slit at the gll gﬁ%&# 't he Cg%tﬁl ng %lﬁ#tépghbﬁ:%%% %‘:Oémg%%/é]
These and ot her objects and.advant ge f this pnventio co nor e
fUlTy apparehter F81+P§ﬁggf Ui ng. GOE% Fha' S6%abots i per Dt MR I T t ne
acconpanyin dramﬁn whi.ch Fi IS a perspective view show ng an
enbodinen?lgﬁs 81s %;ﬁﬁ) rﬁf?(é%Wé;%%%eﬁg}én and an el ectronic
apparatus wusing this sheet; g is a sectional viewin 03|t|on [1-11
in Figg 25 1 ; ecepeezeéehﬁSg §e|%heaetplt§ﬁd§|1'e‘?mr§%\ﬁnnﬁoﬁng '€ of a

slit; Fig. 41is a sectional view showng a state in which the sheet IS
fixed wit BPEhEDERBEY SRATWECRRAFWRLANG AndddbyoF i srrestoring force.

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

by the coupling unit, force by which the slit is further caused

10 to be ruptured acts, but rupture can be prevented by rupture
stop portions provided in both ends of the slit. As a result

of this, the sheet can surely be fixed to the coupliing 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.QF 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 inventicn and an electronic apparatus
using this sheet;:

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

25 1;



Fig. 5is a plan view show ng anot her exanple of a slit; 5 Fig. 6

pl an vi ew showi ng anot her exanple of a slit; Fig. 7Ais a perspectlivféfﬂv}luu;\/v
showi ng a state of sandwi ching two surfaces of the cut raised portion by
the slit shown in Fig. 6 and Fig. 7B is a perspective view showing a state
of sandw ching four surfaces; 10 Fig. 8 is a plan view show ng anot her
exanple of a slit; Fig. 9 is a plan view show ng anot her exanple of a
slit; Fig. 10 is a sectional view showing a state of sandw ching the cut

rai sed portion wilh & hal d sheet wvar laldony al i dxaROLLi §8; a181Fkg. 11 is
a perspective view show ng of a conventional™ sheet and an el ectronic

apparatus usingg %?'.Séfgge sdd G orkl WS &y $echdionaly YEeWal Pna oS ?Lﬂr\%l X 11

-- X1l in Fig. 3 1s a sectional view'showng a state

the 20 shegtl.isgfdy dd Wﬁ:g the s%'éeefect saﬁpawcﬁhhgga %u%“%ai@!e@ﬁ:g: d%ﬂ on,

Fig. 14 is an explan lagramo ure occurrin 'of a
slit; and Fig. 15Ais a sec i_.onal ) shovm state V\/m ch
conventional shéef- |§ 17 el mﬂltﬁee%%‘éle?gﬁ%d%%eﬁ‘& °%57 it k#al sed
portion and Fig. .15B_is a SﬁCtl onal vi ew showi ng 9 3FEB2 N%S‘gﬁ?(r)}bl em after
the rupture. DETAPLED BESCRIPT BACBERE EXBES-E

enbodi nent of a sheet according to the invention and
Fig. /Alisaperspectiveviewshowingastateof sandwiching

two surfaces of the cut raised portion by the slit shown in
Fig. 6 and Fig. 7B is a perspective view showing a state of
sandwiching four surfaces:
10 Fig. 8 is a plan view showing another example of 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 porticn with a hold sheet coverlaid 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 aposition X[I-XII in Fig.
11;
Fig. 13 is a sectiocnal 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 secticnal view showing a state in which
the conventional sheet is fixed with the sheet sandwiching the

25 cut raised porticn and Fig. 15B 1is a sectional view showing



5 an el ectronic apparatus using the sheet will be described below in
detail with reference to the acconpanyi ng draw ngs. Incidentally,{E ﬂﬁ@
enbodi nent described below, descriptionis sinplified or onmtted Q3 ’
mar ki ng the nenbers described in Figs. 11 to 15 already with the sane
signs or 10 corresponding signs in the drawings. As shown in Figs. 1 and
2, in an electronic apparatus 10 which is an enbodi nent according to the
invention, an electric wring substrate 52 is attached to a cut raised
portion 5%1?gggmbmaéf@bgog@éipgpgggé'provided in a cabinet 51 of the

el ectronic 15 apparatus 10 acting as a base. The cut raised portion 53 is
provided with a protrusion 53a protruding fromits side. This protrusion
53a is forned by half die cutting or squeeze processing. Also, a sheet 11

according to t 'qi i i Pi&éwi §§t e ﬁQEDCE g 8LvpkT nd t he
substrate 52. iggfﬂg—ﬂaﬁeﬁfaﬁ—sugh as paper,
PET, resin or fiper, and a slit 12 is provided in.a edet er m ned

posi ti on. vario&51§ﬁ£8§§ 85n§i%ﬁﬁ%§i%ﬂ?q nq it % CanBY ePor CNex Al e,
as sho in Filg. . 3, awidth t of a strajght portion 25 12a of the slit 12
"s bl el RARCETPREEKHRRAT T 0F OGRS 05 b 1L B D868 T APSEPBhOY | on 53
and circul ar openings, 12b without stress concentration portions are

provi ded i sHHREndS 1t THecEERaPght tPBr EFERTP2ARYSN It REXINYSL2 as a

rupture stop portion. Incidentally, a size of the opening 12b is not
limted Incidentally, in~ the embodiment described below,

description is simplified or omitted by marking the members
described in Figs. 11 to 15 already with the same signs or

10 corresponding signs in the drawings.

As shown in Figs. 1 and 2, in an electronic apparatus
10whichis anembodiment according to the invention, anelectric
wiring substrate 52 is attached toa cut raisedportion 53 acting
as a ccupling unit provided in a cabinet 51 of the electronic

15 apparatus 10 acting as a base. The cut raised portion 53 is
provided with a2 protrusion 53a protruding from its side. This
protrusion 53a 1is formed by half die cutting or squeeze
processing. Alsoc, a sheet 11 according to the invention is
provided between the cabinet 51 and the substrate 5Z2.

20 The sheet 11 ismade of insulatingmaterial such as paper,
PET, resincor fiber, andaslit 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



5 particularly and has only to be a size sufficiently large as conpared
with the wwdth t of the slit 12. In the case of attaching such a sheet 11
to the cabinet 51, when the cut raised portion 53 is passed t hr ouigtt Bt 485
slit 12 so as to cover the sheet 11 fromthe upper side of the cabinet 10
51, the width t of the slit 12 is smaller than the thickness T of the cut
rai sed 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 1lla

curling upateRd tRtatdH i caddiecitahl apdopdRihher by sandwih die cut
rai sed portion 53 fromboth sides, so tha? the sheet 11 is fixed to the

cut raiSe@oﬁ%%%k%%ﬁ%%n?$9t58h§a ro@?&e@&%@ﬂ%hggg%c?%tﬁg%f¥afg§@ I's

engaged to the protrusion 53a provided at the side o e cut ralsed

portion ggrg‘g‘o}lh 1€ Jresyld 4oy rf%—i%ri [59@95?5’ é’oéi'ﬁ%g@g?ﬁs | 1a

curling i's mai ntai ned and t'he shee can be ably. In this
case, the cut raise rti.on 53 attenpts to w den e slit 12, but the
openi ngs 12b foran§F§?@l6Pév§nFﬁ5ﬁ gEe§h%r%R$%%%gi#B%&Fhr%ﬁdé%ﬂfﬁ slit
12, so.that the slit 12 does not rupture. As a result. of this, force by
wht ch B hoBeREeE I8 11 S2AIAREnBS ¥ heDCHE # o el AL I OHE b5 o #0153 ooven
and 11 - 3~FEB 2005 .t he heetxﬁé1$andmﬁches the cut raised portion 53
surely, s&6°TPRAEY Ke Whddre Pt 5 %80, e ot i ntf t o the sheet 11 descri bed

above, the sheet 11 can be fixed to the cabinet 51 easily and surely
wi t hout usi ng In the case of attaching such a sheet 11 to the cabinet

51, when the cut raised portion 53 is passed through the slit
12 s0 as to cover the sheet 11 from the upper side of the cabinet
10 51, the width 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 siit 12 curls up alcng the cut raised portion 53
as shown in Fig. 4.
The sheets 1la curling up tend to return to the flat and
15 thereby sandwich the cut raised pcrtion 53 from both sides,
so that the sheet 11 is fixed to the cut raised 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 raisedportion
53, withtheresultthatrestoring forceby the sheetsllacurling
20 up is maintained and the sheet 11 can be fixed stably.
In this case, the cut raised porticn 53 attempts to widen
the sl1it 12, but the openings 12b for rupture prevention are
provided in both ends of the slit 12, sc 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




5 adhesive such as tape or glue and al so 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-fifkkdils
surely, so that the sheet 11 does not flutter even when the cabinet 51

vi brates. 10 Incidentally, the sheet 11 of the invention and the

el ectroni c apparatus 10 using the sheet 11 are not limted to the

enbodi ment descri bed above, and proper nodifications and inprovenents can

be made. Kok exaer! €1 sAnbthecerbBodhrepttdescEibesh aboye, 53 harease b of
providing the circular openings 12b in both ends of the slit 12 as the

slit 12 a%h%QOW%éI}H§é£ 13 IS desgtd bed, but in addition, as shown in Fig.
5, it may be forned in a slit 13 in which rectangular openings 13b are

t my be formed 1n .  rectangul ar 13b
esi rabl e Lo oo Gur Cornera 90 900 o ChE Pock ANguPhr “oenig 190 and

be forned so that. stress,.does, not.concent.rate_i,n_the,four,corners._ Al so,
ae shown Caterg Tigted toapentiaiRer MM 2ol ey PEL L QLIS
rupturg stop slits 14b inclined to.a rupture direction in both ends of a
P hRe e Al R Al A te 818 M b BRSP4 PR B OF e
st rai ght 1% - .3 FEB 2005 portion 1l1l4a of %?Slit 4 c%g be foEnEd in the sane

| ength as 2%a WCAH™ W &FF t3& ButS i S - por et P 5372 As sholthiti HSBRg. 7B, a

length L including the rupture stop slits 14b of both ends can be forned
in the same Ienétlﬁof 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 ncot 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 as theslit 12 as shown inFig. 3 isdescribed, but inadditicn,
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, itisdesirable to round four cerners

20 13c¢c of the rectangular opening 13b and be formed soc that stress
does ﬁot concentrate in the four corners.

Also, as shown in Fig. 6, i1t 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 1l4a.

25 In this case, as shown in Fig. 78, a length of the straight

12




5 as the wwdth Wof the cut raised portion 53. In this case, the sheet 11
of portions 14c sandw ched between the rupture stop slits 14b ho[ﬁ§ Eab
ends 53a of the cut raised portion 53, so that four surfaces of t E
raised portion 53 can be held and the sheet 11 can be fixed nore 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 slit 15 are provided wth only one inclined from

the end ofotheost 1ah0Bt POLiien 4 16a Hd ASd 8% My RicGhgtD ast may
be constructed so that rupture stop slits 16b provided in both ends of a

strai ght poytjen ngg ggeacﬁklga;@e@r%d MGldhed in opposite directions
mutual ly. Al'so, as shown in Fig. 10, a hold sheet 17 with a size including

the slit 12 and ghggg%ﬁl %tyl f ggls %Bg% gngﬂee?digg §%ge rlal as

that of the sheet can be used mnt overla| on th
sheet 11. n this, ca rce. , san mAChln e _cu ral ed portlon
|ncreases % s ﬁ?b sﬁeé%tq Can He' xe&rﬁﬁ?e suree SaR§ & %%bed

above,. in_ac rdan th heet accordln 5to e invention and an
el ect Poni &° aggﬁrﬁfﬁghm@' ﬁls Eﬁegﬁ g4l ] Q?%ﬁ%@ 5 a coupling unit for
attaching an el ubst net of the el ect

apparatus is pa Beghfﬁr%%é%’ E?IF E %?d%g gﬁgkh8n§hééF ﬁﬁadﬁﬁgﬁggy t he

sheet can be fixed to a base eaS|Iy and surely.
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 can be 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 slit 15 are provided
with only one inclined from the end of the straight portion
15a.

15 Also, as shown in Fig. 92, it may be constructed so that
rupturestopslitslébprovidedinbothendsofastraightportion
16a of a s1it 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

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

13



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 rupturefist difs
portions provided in both ends of the slit. Al so, adhesive neans such as
tape or glue is not wused 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

i Il ustratisogoupndngessitptdomtidcimngon entended Lorbagexhosstive a5 to 15
limt the invention to the precise formdisclosed, and nodifications and

variationg apgiRessépligrd Blkic@hbonale hpgaabeve 1§%ﬁﬁﬂkﬂﬂ%h@bu@%Yahﬁtﬂ§qU|red
frompractice of the invention. The enbodinents were chosen and described

in order tQ.85RleA An Tt'ﬂ% BhERE Qh%StHErEBg i pMenti 08 apgdnits Pr.acd iGal
application 20 to enable one skil inthe art to utilize the invention in

vari ous egb%g%%p% ] AM&rqugi us nodi fications as are suited to the

particul ar use contenpl ated i ntended that the scope of the

| nventon be detined sy the clalm 3ppended, hereto, . and dheid, equiyal ents

25 14 FEB 2005 'S clalﬁe ins atlng sheet conp05|t|on whi ch

is attached to a, u I uni.t rajsed .from.a .bas |.aced on the
base, Conprfblngd'%%ﬂ% by the cou(ilng unit ac s ut rd%ture 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 cest cutting can be achieved
10 and also there is no need for separatiocon 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 1limit the invention to the precise form disclosed, and
modifications and variaticns 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 1in
various embodimentsandwithvaricusmedificationsasaresuited
to the particular use contemplated. It is intended that the
scope of the inventionbe definedby the claims appended hereto,

and their equivalents.

25

14



a sheet having a slit through which the coupling wunit passes wherein a
width of the slit is forned smaller than a thickness of the coupling unit,
and rupture stops fornmed at both ends of the slit; and a hold §H%§h,ﬁ&
simlar material as that of the sheet and having a slit, wherei ol d
sheet is | sposed : .and adjacent to said sheet such that the
coupling Lﬁ%$9p§§s%§g%ﬁ§§ug “the slits of both the sheet and the hold
sheet. 2. The sheet as defined in claim1l, wherein the rupture stop is an
opening formed in a shape @ithOUt stress concentratioE gortion or a

rupture stop sltt MR +REU 8018 APEEF eCOTPREL F oA a¥EERG of the slit end.

3. An el ecif ObKe@PPEr At HSuMDiRY HAst arkasedapdomalt BGHE8SaAR €kectric
Wi ring substrate by a coupling unit raised fromthis base and provides a

sheet pl aceteded weenthe heapasecempriféngt ectric wiring substrate, wherein

the sheet has lit, in_which a wdth is for |l er,_than__a thickness
of the couplinggu%??é%n Yh% u?esgégp€h5§%gﬁf%E%%%n?hebg?ﬁpeﬁag, and t he
slit is pagsefl pddosghwhdeeigodphidghudft the 85it0ibefbansa@dsiadelrhe base,
and wherein a protrusjion capabl e of engaging the raised slit is provided
at the si de'?df hePtopeFRgebinFhe ggupling unit, and rupture stops

formed at both ends of the slit; and

a hold sheet of similar material as that of the
sheet and having a slit, wherein the hold sheet is
disposed on top of and adjacent to said sheet such that
the coupling unit passes through the slits of both the
sheet and the hold sheet.

2. The sheet as defined in claim 1, wherein the
rupture stop is 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.

3. An electronic apparatus which has a base and
attaches an electric wiring substrate by a coupling unit
raised from this base and provides a sheet placed between
the base and the electric wiring substrate, wherein the
sheet has a slit in which a width is formed smaller than
a thickness of 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, and

wherein a protrusion capable of engaging the raised

slit is provided at the side of the coupling unit.

15




