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TI TLE OF THE | NVENTI ON El ectroni ¢ Equi pnent Having a Slide Tray BACKGR(%ﬁg

‘OF THE | NVENTI ON Field of the Invention This invention relates to @700 w54~7T
grounding structure in a novel slide tray. Mire particularly, it relates to

a techni que whereby el ectrical conmponents | oaded on a slide tray can be
grounded to a main body portion with the slide tray having been pulled
forwards via an opening surface of a casing -of the main body portion.
Description of the Related Art A certain type of the el ectronic equipnent,
such as an optical disc reproducing apparatus, has a tray that can be

pul | ed out T’?ELfa&j‘ NGO NVBRTIGN N body portion thereof. In a certain type of
the optical "di'sc reprOJUC|ng apparatus, electrical conponents, such as an
optical pi g1eptPénic BipdpaehbrHdviagehoslide Bkdi ti on to a spindle notor,
are | oaded on-the slide tray for reducing the thickness, that is the

hei ght, of BAGKGRQUNI|QF FHEaLBYENTION, such slide tray, the electrical

appar at us. Tieid pf, Hie FAUTEn 1 cn® Re el (de tray a has been pulied
This invention relates to a grounding structure in a novel
slide tray. More particularly, it relates to a technique whereby
electrical components loaded on a slide tray can be grounded to
a main body portioﬁ'with the slide tray having been pulled
forw;rds via an opening surface of.a casing of the-ma;n body
portion. |

Description of the Related Art

A certain type of the eléctronic equipment, such as an
optical disc reproducing apparatus, has a tray that can be pulled
out of casing of the main body portion thereof.

In a certain type of the optical disc reproducing apparatus,
electrical éomponents, such as an optical pickup or a feed motor
therefor, in addition to a spindle motor, are loaded on the slide
tray for reducing the thickness, that is the height, of the
overall apparatus. In such slide tray, the electrical components
need to be grounded to the side of a main body:portion of the
apparatus. _ .

If, in fhé state in which the slide tray a has been pulled
out of a casing b of the main body portion, thg slide tray a and
the casing b have overlapping portions c shown.shaded in Fig.1,

the conta¢t portions of the slide tray a and the casing b may be



out of a casing b of the main body portion, the slide tray a and-the casing
b have overl apping portions ¢ shown shaded in Fig.1l, the contact portions
of the slide tray a and the casing b may be formed of an electrically
conductive material in the overlapping portion ¢ for grounding the

el ectrical conponents to the main body portion via the contact portion. If
the overl apping portion c is provided between the slide tray a and the
casing b, since it is necessary to enabl e founting/di snounting operations
to be carried out in the pulled out state of the slide tray, the

over | appi Ng£pplidd @F &n'EIIcLELEF1y2 cORAUEEAY mR0etidN.inTRBeSb¥6r Ripding sl ide
tray ais increased in depth in an anount corresponding to the overl apping

portion c t pastiomreatemgeraundingethe diectrisalt lcompanents ofo tthe mwiin body

portion housing the tray. For redycing the size in depth of the optical
di sc reprodgeﬁggp%’ptdé’f‘a%l’ﬁg, %T 9pRtesteROER S aged to use slide rails d, d,

as shown ion Figrf.tneP6ebtidibing pbPEish |G Prbiifed betieledbhy Syt ed
on both lateral sides of the slide tray a, are slidably supported
tray a and the casing b, since it is necessary to enable
mounting/dismoﬁnting operations to be carried out in the pulled
out state of the slide tray, the overlapping portion ¢ represents
a redundant portion; The size of the slide tray a is increased
in depth in an amount corresponding to the overlapping portibn
¢ thus increasing the size in depth of the casing of the main
body portion housing the tray. )

For reduéing the size in depth of the optical disc
reproducing apparatus, it has been envisaged to use slide rails
4, d, as shown ion Fig.2. |

Specifically, the slide rails d, d, slidebly supported on
both lateral sides of the slide tray a, are slidably supported
on both inner lateral sides_of casings b, b for supporting the
slide tray a on the casing b so that the slide tray a can be

_pulled out forwards via an opening surface e.

By so doing, no overlapping portion is left-. between the
slide tray a and the casihg b, when the slide traf & has been
pulled out of the casing b on the main body portion, thus
reducing the size in depth of the apparatus. '

Meanwhile, there is raised a problem if, with the use of

the slide rails d, d, these s8lide rails are formed of



on both inner lateral sides of casings b, b for supporting the slide tray a
on the casing b so that the slide tray a can be pulled out forwards via an
openi ng surface e. By so doing, no overlapping portion is |eft. between the
slide tray a and the casing b, when the slide tray a has been pulled out of
the casing b on the main body portion, thus reducing the size in depth of
the apparatus. Meanwhile, there is raised a problemif, with the use of the
slide rails d, d, these slide rails are forned of electrically
conductive netal. That is, since there is 3o overl apping portion between

the slide tgfgb@;fggqlghgoﬁgggﬂyge bmetien the slide tray a has been pulled
out of the casing b, It may be contenplated to formthe [ateral sides of
the slide rail a@mtdishesineecthérd crsminosodeslappine poaSiqg tetoyfeeanthe
electrically conductive nmetal and to formthe slide ralls d of _an

el ectrical | §1idndbRa¥ & rdthitheoraging| b ng'hanedie E4F ‘Eoﬁ'ﬁﬁ?’ci’r R¢spleRBen t he
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lateral sides of the slide rail a and the inner lateral sides of
the casing b of an electrically conductive metal and to form the
slide rails d, d of an electrically conducive metal for énabling
electrical conduction between the slide tray a and the casing
via slide rails d, d for grounding the electrical components
loaded on the slide tray a, as shown in Fig.2.

However, if the slide contact members a, b, d and d are
formed of electrically conducive metal, fine chips of these
components are produced due to sliding contact between the
components a, b, d, d, as a result of repeated sliding movements
of the slide tray a. Since these chips are electrically
conductive,-they become attached to conductors of the difcuit to
produce shorting. ._ .

For preventing the electrically conductive chips from being
produced and for improving sliding properties, the slide fails'
d, d need to be formed of electrically_nonconductive matépials,
such as synthetic resin. .

If +the slide rails d, 4 are formed of electrically
nonconductive materials, the electrically conductive chips'are
prevented from being produced and the éliding performance.can be

raised, however, electrical conduction cannot be maintained



,However, if the slide contact nenbers a, b, d and d are forned of
electrically conducive netal, fine chips of these conponents are produced
due to sliding contact between the conponents a, b, d, d, as a result of
repeated sliding moverments of the slide tray a. Since these chips are

el ectrically conductive, they becone attached to conductors of the circuit
to produce shorting. For preventing the electrically conductive chips from
bei ng produced and for inproving sliding properties, the slide rails d, d
need to be fornmed of electrically noncondfictive materials, such as

the slid d lectrically
anconduct Foavete bhe i 8% £ dne ' RaTnb e %ﬁ?aica{é%%pmmed

from bei ngigpossnNG aﬂ&l hbsusd | gidehPEld Owaeﬁe Qaacbﬁiéﬁ S& Qeyer
el ectrical conduction cannot be maintai ned bet ween the s e tray a

and t he cadpaded onstble shide itirayecones |np055|ble to assure grounding of
the electrical é:onponepfesn:ill)cfgdgzgln%gdt Qie.rcstliltdebog.;g'yis used as electrical
feed means for the electrical components loaded on the slide tray
a, grounding may be realized through the flexible printed
circuit board. However, owing to various constraints, grounding
through the f}exible printed circuit board leads to shortage in
capacity, such that sufficient grounding cannot be assured.
SUMMARY OF THE INVENTION
It is therefore an object of the present invention to
provide a grounding structure for achieving grounding between a
. casing of a main body_portion and & slide tray mounted on the
casing of the main body portion for extraction forwardly via an
opening surface of the casing of the main body portion.
It is another object of the present invention to provide an
electronic equipment carrying a slide tray on a casing of.?he
- main body portion for extraction forwardly via an opening
surface, in which an operator mey be advised of the fact Qf
extraction of the slide tray to a pre-set extracted position 6gt
of the casing by his or her tactile feeling. .
It is yet another object of the present invention to provide
an electronic equipment extractably carrying a slide tray on a
casing of the ma}n body portion whereby resistance against shock

may be impiroved and low power consumption may be achieved.



Since a flexible printed circuit board is used as electrical feed neans for
the electrical conponents | oaded on the slide tray a, grounding may be
real i zed through the flexible printed circuit board. However, owing to
various constraints, grounding through the flexible printed circuit board

| eads to shortage in capacity, such that sufficient grounding cannot be -
assured. SUVMARY OF THE INVENTION It is therefore an object of the present

i nvention to provide a grounding structure.for achieving groundi ng between
a casing of a main body portion and a sli tray nounted on the casing of
the main body portion for extraction forwardly via an opening surface of

the casing of t h@f‘ﬁai‘ﬁ'ﬁ?&% p‘é‘?’?fbh‘?“ I f”Pgiﬁﬁ t #8r .‘Ulﬁcé'é'?n.é)? PRE&HA RSt
I nvention t o,y qugi‘eé{xeféarl‘w' Goﬂ&%@f@he%%ybp&al?déﬂ e of CRYiIRE, @

casing of the main y portion for extraction forwardly via an opening
surface, in ahiglecapiopblnticondueyibve membexcprolvitbe émcd sfidexitirapt fon of

the slide tray to a pre-set extracted position out of the casing by his or
her tactile P%&ﬂﬂr@ﬁquF1P§1}%t°aﬂﬁﬂ?kﬁJcﬁﬁ%&ﬂeéﬁcﬁqi§aﬂré§EWP“Ph 'ntPBR to
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i mproved andrheWgPeOWYRdingO isediat 118N sipporCedCldinC\gHé of the electrically
conductive member of the casing and the eiectrically conductive
member of the slide tray for sliding in the directlon of
extraction of the slide tray in electrically conductive relation
therewith and is electrically contacted with the other of the
electrically conductive member of the casing and the electrically
conductive member of the slide tray.

Thus, the electrical compopents loaded on the slide tray may
be grouﬂded with respect to the caéing of the main body portion
via the grounding means with the slide tray having been extracted
from the casing of the main body portion.

| In addition, the present invention provides an electrdpic
apparatus inéluding a resilient member slidably mounted oﬁ one
of the casing of the main body portion and the slide tray for
sliding in the direction of extraction of the slide tray_and'
resiliently contacted with the other of the casing of the méin
body portion ﬁnd the slide tray, and a biasing member biasing the
resilient member iﬁ a direction of extracting the slide tray out
of the casing of the main body portion when the slide_tray is

held in the housed position in the casing of the main body



5 The present invention provides an el-ectroni c apparatus having an

el ectrically conductive menber provided on a casing, an electrically
conductive menber provided on a slide tray for being electrically connected
with electrical conponents, and groundi ng neans fornmed of an electrically
conductive material. The grounding means is supported on one of the

el ectrically conductive nenber of the casing and the electrically
conductive nmenber of the slide tray for sliding in the direction of

extraction of the slide tray in electricalgy conductive relation therewith
and is electrically contacted with the other of the electrically conductive

menber of t ipertien . ndnaangddemeot dudlie ozl énygagementt recease ibcfomdedt he e de
tray. Thus, the electrical conponents | oaded on the slide tr

grounded wi ©PfPeBsPecitheocthing gt the aeipnRobhimeThbay Mt?*ﬁn%?ggilﬂg’ey _
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el ectroni c anearaigezement Utiold ar’ ehghgeméntieibedsss| i slapryvidetiag €iwe one
resilient member or the other of the caging of the main body
" portion and the slide tray. The éngagement member is engaged with
the engagement hole or engagement recess when the slide ray has
been extracted from the casing.

Thus, when the slide tray has been extracted to a pre-set
position from the casing of the main body portion, the engagement
member is engaged wifh the engagement hole or engagement recess
to produce a light impact which imparts a click®” feeling to the
user.

For.releasing the lock of the slide tray in the receded
position in the casing of the main body portion, a dc motor is
used as a driving source.

The result is that ‘the reduced power consumption ‘and
improved shock-proofness.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a schematic side view showing a conventional
optical disc reproducing apparatus. .

Fig.2 is a schematic side view showing another-?onventional
optical disc reproducing apparatus improved over the apparatus

shown in Fig.1l.

Fig.3, taken together with Figs.4 to 14, shows a first



of the casing of the rmain body portion and the slide tray for sliding in
the direction of extraction of the slide tray and resiliently contacted
with the other of the casing of the main body portion and the slide tray,
and a biasing nenber biasing the resilient nenber in a direction of
extracting the slide tray out of the casing of the main body portion when
the slide tray is held in the housed position in the casing of the main
body 6 portion. An engagenent hole or engagenent recess is fornmed in the
ot her of the casing of the main body portﬂon and the slide tray or the

resilient ngpher & g@gﬁgﬁﬁ £ §GaW FoiE N nt
hol e or engageﬁ%ﬁ?myé%gss%rgﬂprOV| guFEHP e ?ﬂg?glent %En% %cgpg? gggther
of the casitg Ofhd h@rement borhwemibhon and tie Npedeficayly Thehengogenent
menber is engaged with the engagenent hole or engagenent recess when the

slide ray hasrtnaaﬁiestFéeve%hqwi@slPhe ekatagin Mhish hhenstide diregehesay has
been extracéed to e sgt ?Ogiias frqp1the g S|ggd f th qgln bg%g
portion, %ﬁggﬁ 6§gedl tﬁ e eng enen h%fe
engagenent E&Gfﬁﬁbnt.
' Fig.4 is a schematic side view showing the slide tray pulled
out of the casing on the main body portion of the equipment.
Fig.5 is an enlarged cross—sectional view showing essential
portions of the slide tray pulled out of the casing on the main

body portion of the equipment.

Fig.6 is a cross—sectional view taken along line IV-1V of

Fig.5.

Fig.7 is a crossfsectional view taken along line V-V of
Fig.5.

Fig.8 is aﬁ enlarged cross—sectional view showing éssential
portiohs of the slide tray receded into thelcasiné on the main
body portion of the'equipment.‘

Fig.9 is a partial schematic cross—sectional view showing
the locked state of the slide tray in the receded position having
been released.

Fig.10, taken together with Figs.1l1l to 14, shows lock means
for locking the slide tray in the receded position, and is
specifically a bottom view showing the casing of the main body
portion' of the equipment, with a portion being cut away.

Fig.11 is an enlarged plan view showing essential portions



to produce a light inpact which inparts a clicks feeling to the user. For
rel easing the lock of the slide tray in the receded position in the casing
of the main body portion, a dc notor is used as a driving source. The
result is that the reduced power consunption and inproved

shock- proof ness. BRI EF DESCRI PTI ON OF THE DRAWNGS Fig.1 is a schematic
side view showi ng a conventional optical disc reproducing apparatus. Fig.2
is a schematic side view show ng another cgnventional optical disc

r epr oduci ng apparatus |nproved over the apparatus shown in Fig.l. Fig.3,

t aken togeth? pn g° S % to 14, shows a first 7 enbodi nent of a
groundi ng sCruEPEr ?5) 3 &ri de ra|I according to the present invention,

and is specificaply. 9GheaRéd G oRBEROCELYCF Vi AN, SBRN Greali8 £3RTsRobPindi ch
the slide tray has been pul |l ed out of a casing on a main body portion of
t he the movement means at a fixed position, and specifically shows
a surface formed with a cam protrusion of the movement means.
Fig.13 is a schematic circuit diagram of the stop means.
Fig.14 is an enlarged.plan view of a modified lock means.
Fig.15, taken together with Fig.186, shows a second
" embodiment of a grounding structure in a s;ide tray of the
present invention, and is specifically an enlarged cross—
sectional view showing the slide tray having been pulled out of
the casing of the main body portion.
Fig.16 an enlarged cross—sectional view showing the slide
tray pulled out of the casing of the main body portion.
DESCRIPTION OF THE PREFERRED EMBODIMENTS .
Referring to the drawings, preferred embodiments of the
electronic equipment according to the presént invention will be
explained in detail. 1In the following embodiments, the present
invention is applied to an optical disc ieproducing apparatus.
Figs.3 to 16 illustrate a first embodiment of an electfonic
equipment according to the present invention.
An optical disc raproducing apparatus 1 is used as a CD-ROM
for a notebook type personal computer and is comprised of a
casing of a main body portion 2 and a slide tray 3 that my be

receded into and pulled out of the casing of the main body

portion 2.



equi pnent. Fig.4 is a schematic side view showing the slide tray pulled out
of the casing on the main body portion of the equipnent. Fig.5 is an

enl arged cross-sectional view show ng essential portions of the slide tray
pull ed out of the casing on the main body portion of the equipnent. Fig.6
Is a cross-sectional view taken along line IV-1V of Fig.5. Fig.7 is a.
cross-sectional view taken along line V-V of Fig.5. Fig.8 is an enlarged
cross-sectional view showi ng essential port4dons of the slide tray receded
into the casing on the main body portion of  the equipnent. Fig.9 is a

partial schematig¢, cross:sect.i.onal vjew show n he | e of the
slide tray int hgt r%c%b%op"pr(}siﬂ'i on tz'ievi"r?d’eﬁeggr%%‘f%a‘gtgﬁgﬁ%%ﬁ,t'faszgn
together wi tily Br@gubbrah1y4ortld@VE dinld1BEANS thed wOoekidHhdkNfedhs dendy ay in

the receded position, and is specifically a bottom view showi ng the casing
of the main slwwp.pdnt eddibion hethenei mrenwrowi ded ae hrgtniise lpgomgorent snay .
Fig. 11 1is ansu%r;II %.I;;gggtgclzg? g{civt\x/ps,hg%trllglgsmsoet%tri %lndpa.oré_eieoysmotor for the
optical pickup, although not shown. The slide tray 3 has a front
sidé plate 5 slightly larger in size than the front surface of
a main body portion of the tray 6, so that, when the slide tray
3 is housed within the casing of the main body portion 2, the
front side plate 5 completely closes an opening surface 7 of the
casing of the main body portion 2.

The main body portion of the tray 6 is formed of an
electrically conductive.material. It is to this main body portion
of the tray 6 that the electrical components are grounded..

A pair of slide rails 8, 8, formed of synthetic resin in the
shape of elongated plates, are slidably supported on both lateral
sides of the main body portion 6 of the slide tray 3. These slide
rails 8, 8 are slidably supported on both.inner lateral.sides of
the casing of the main body portion 2. Thus,'the slide tray 3
is supported via slide rails 8, 8 for being receded and ﬁoused
in the casing of the main body portion 2 or pulled out to a
position ahead of the opening surface 7 of the casing of the main
body portion 2, as shown in Fig.3. ‘ '

An ejection plate 9 is formed by an elongated electrically

conductive metal plate extending in the fore—and-aft direction.

At a mid to rear portion of the ejection plate 9 is formed a stop



8, of the lock nmeans. Fig.12, taken together with Fig.13, shows neans for
st oppi ng the novenent neans at a fixed position, and specifically shows a
surface fornmed with a cam protrusion of the novenent neans.. Fig.13 is a
schematic circuit diagramof the stop neans. Fig.14 is an enlarged plan
view of a nodified | ock neans. Fig.15, taken together with Fig.16, shows a
second enbodi nent of a grounding structure in a slide tray of the present

invention, and is specifically an enl argedross- sectional view show ng
the slide tray having been pulled out of the casing of the main body

portion. Figugd@oan &6 e Fdrenos6 -ardl io@Ndhe Ve po¢ tiloawpnate he id ifdeméd ay
pull ed out of the casing of the main body portion. DESCRI PTION OF THE
PREFERRED EﬁBQDPWEM@itF&f ePFing Fet!m,e!dr&\hi- né%‘e p?-leefcéripéd Heasediremss of

t he el ectronic equip accor di o] Les venti will. b
expl ai ned i AYRRA™: eF 'I%é'ef"c’)lﬁngg\n % € ?‘r‘osold ﬁ a?ﬁ«?rp?gg‘éh?g 'lﬁ‘vgm’i onis
appl ied to aar&madcahddﬁ@c&m odtrﬁhnalﬁﬁo%as-t@ helil @Sréad Walf dddeishrate a
first enbodi ment of an electronic
12 having an insertion through-hole 13 by which the ejection
plate 9 is projected rearwards. A resilient member 14 in the
form of a coil spring 14 is installed under fension betweénlthe
rear wall section 12 of the slide tray 3 and the spring retainer
11 for biasing the ejection plate 9 rearwards. The ejection plate
9 is projected in this manner rearwards from the rear wall
séction 12 until the stop lug 10 is abutted against the inner
opening edge of the insertion through-hole 13.

The ejection plate 9 is kept in an electrical conductive
state with the main bo&y portion of the tray 6.

On the rear end of the éjection plate 9 is secured a spring
plate 15 formed of an electrically conductive sprig plate
material. The spring plate 15 has a supported portion 15a
extending substantially horizoﬁtaily, an intermediate portion 15b
extending obliquely downﬁards from one end of the supported
portion 15a and a supporting portion 15¢ extending downwards from
the lower end of the inteimediate portion 15b. The supported
portion 15a is screwed to the rear end of the ejection plate 9
and kept in an electrically conductive state with the ejection

plate 9.

The supporting portion 15c¢ carries a laterally extending



equi pnent according to the present invention. An optical disc reproducing
apparatus 1 is used as a CD-ROM for a notebook type personal conputer and
is conprised of a casing of a main body portion 2 and a slide tray 3 that
ny be receded into and pulled out of the casing of the main body portion 2.
9 At a md portion on the upper surface of the slide tray 3 is
protuberantly fornmed a spindle 4 fitted with chuck nmeans, not shown. In
addition, there are provided electrical conmponents, such as optical pickup,
spindl e notor and a feed nmotor for the optikal pickup, although not shown.

The slide t a { I ' Ryl | st.ian the
front surfaggxf) llz} Z%ﬁ;%%%ogﬁ%ﬁagfhtﬁh?ohggﬁi%‘74 ?{)eq'?ﬁé'ltl@ %%ﬁ%aﬁé slide

tray 3 i s honsatewishaft tiee Lsisrotatabliyhesupmiorteddy parlli oiW 2sikidarflyont
side plate 5 conpletely closes an openinghsurface 7 of the casing of the

mai n body p&PEREM oF awhelenfinicably ceBArFbivometallis BpteTialt cFMe Y an
el ectricall'y,CoDAuGhhYEntR} CohBhotdd with!'Q Bdttdn BidtPAW o2Otht asing

2 under the spring force of the spring plate 15.

Since the casing 2 is formed of the electrically conductive.
metaliic material, the electrical components loaded on the slide
tray 3 is grounded to the casing 2 vih the main body portion of
the tray 6, ejection plate 9, spring blate 15, shaft 16 and the
roll 17.

There is no necessity thay the casing 2 be formed in its
entirety of an electrically conductive material, such that it is
only sufficient if only the bottom plate 18 or the portion of the
casing 2 contacted with the roll 17 when the slide tray 3 has
been pulled out of the casing 2 be electrically conductive so
that the electrical members are effectively grounded via the
electrically conductive portion of the casing 2.

Although the roll 17 is contacted with the bottom plate 18
in the above-described structure, the spring'plaie 15 may be
directly contacted with the bottom plate 18 without emplbying the
roll 17. However, if the spring plate 15 is directly contacted
with the bottom plate 18, electrically conductive metal chips are
produced by sliding contact between the two thus leading to
circuit shorting. By having the roll contacted with the bottom

plate, it becomes possible to prevent generation of the



of the tray 6 that the electrical conponents are grounded. A pair of slide
rails 8, 8, forned of synthetic resin in the shape of elongated plates, are
slidably supported on both |ateral sides of the main body portion 6 of the
slide tray 3. These slide rails 8, 8 are slidably supported on both inner

| ateral sides of the casing of the main body portion 2. Thus, the slide
tray 3 is supported via slide rails 8, 8 for being receded and housed in
the casing of the main body portion 2 or gylled out to a position ahead of

t he opening surface 7 of the casing of the mai n body portion 2, as shown in

Fig.3. An ejection plate 9 is forned n elongated electrically
conducti ve %%ﬁ%ﬁrﬁﬂ 39@ erdrhivg Pﬁtfg ¢-and-aft direction. At a mid to

rear portion of 4 6becdh Op1RE&AL 989 b fmerméaau&t OB is 1Q@okhed 1Qitht the
forenmpst part of the ejection plate 9 is formed an upstandi ng spring

retainer 1llengdgemenéchobss 1Bat20 S.ti $heuppar taad Dordmusts eadsehtendoft Ha sl i de
tray 3 for sliding in the fore-and-aft _direction. The slide tray 3 has a

rear wal l SGESH)?P‘IZAHQVFHQ path Rdorpl bing AYSgEntoPE Yhe FPliniEn the

ej ection When the slide tray 3 is housed within the casing 2, the
rear end of the ejection plate 9 is abutted against a rear
surface plate 21 of the casing 2. As the slide tray 3 is further
intruded into the inside of .the casing 2, the ejection plate 9
is relatively thrust forwards by the rear surface plate 21 so as
to be intruded into the slide tray 3, as shown in Fig.8. The
resilient member 14 is‘correspondipgly extended for accumulating
the resilient force. The roll 17 is engaged at this time with the
engagement hole 19. Referring to Fig.8, the slide tray 3, housed
in the casing 2, is locked by lock means as later explained and
thereby prohibited from making forward movement unless the lock
by the lock means is released.

If the lock of the slide tray 3 in the housed positioﬁ by
the lock means is released, thg resilient force accumulated in
the resilient member 14 acts for thrusting the rear surface plate
21 of the éasing 2 by the rear end 6f'the.ejection plate 8. This
causeé the slide tray 3 to be.moved in the pull-out direction,
that is in a direction in which the slide tray is pulled out of
the casing 2. The stroke of movement is limited substantially
to the amount of rearward protrusion of the ejection plate 9 from

the rear end of the slide tray 3. That is, since the roll 17



plate 9 is projected rearwards. A resilient menber 14 in the formof a coi
spring 14 is installed under tension between the rear wall section 12 of
the slide tray 3 and the spring retainer 11 for biasing the ejection plate
9 rearwards. The ejection plate 9 is projected in this manner rearwards
fromthe rear wall section 12 until the stop lug 10 is abutted against the
I nner opening edge of the insertion through-hole 13. The ejection plate 9
is kept in an electrical conductive statel®th the main body portion of the
tray 6. On the rear end of the ejection plate 9 is secured a spring plate
15 formed oprevidekdest rilmalreydr caidloet the ajacitiop| plateT®t @6i @hgaged Wa€hsSpri ng
plate 15 has a supported portion 15a extendi ng substantially horizontally,
an |nternede?eeeﬁﬁQQRﬂﬂtlﬁﬁlexﬂ%nﬂfnEPQﬁﬁ%ﬁﬁnﬂ P odSRAnRFaLTYE iom ofetBAd of
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15a is screyeduh@ldfdd ARl 1RO drodi tivate|Riadbedn 11! afs Provibiltentl i rnal

electrically conductive state with the ejection plate 9. The supporting

portion 15cpcevents the¢ acecurtrepcexiodndi mpn-desirable phenomenon of the
slide tray 3 being protruded out of the casing 2 without
limitationé under the resilient force.

"Since the slide tray 3 has its foremost part protruded from
the opening surface 7 of the casing of the main body portion, as
shown in Fig.9, the protruded portion can be held by hand for
being pulled further forwards. By pulling the protruded portion
forwards with a slightly larger force, the spring plate 5 is
flexed for disengaging the roll 17 out of the engagement hole 19.

When the slide tr#y 3 has been pulled out to a pre-set pull-
out position, that is to a position showﬁ in Fig.3, the roll 17
is engaged with the forward side engagement hole 20. The feeling
of the roll 17 engaging with the engagement hole 20, or a “click"
feeling, is imparted at this time to the hand so that the user
is apprized.of the fact that the slide tray 3 has been pulled out
to a pre-set pull-put position.

Meanwhile, if the casing 2 is formed by an electrically
conductive plate, but is plgﬁed, there is a risk that the
e1ect£ica1 conduction with the roll 17 tends to be impeded by the
plating film overlying the surface of the bottom plate 18.

However, the material of the casing 2 is exposed on an end face



shaft 16 forned of an electrically conductive netallic material. On the
shaft 16 is rotatably supported a roll 17 simlarly formed of an

el ectrically conductive netallic material. The roll 17 is resiliently
contacted with a bottomplate 18 of the casing 2 under the spring force of
the spring plate 15. Since the casing 2 is fornmed of the electrically
conductive netallic material, the electrical conponents |oaded on the slide
tray 3 is grounded to the casing 2 via tld nain body portion of the tray 6,
ejection plate 9, spring plate 15, shaft 16 and the roll 17. There is no

necessity that the casing 2 be forned in its entirety of a ectrical
conductize t 9 §F?’§Iﬁ§%ﬁﬂ%¥t(F?ei%PkﬂﬂgdeSFf?Eﬁ?ﬁn ﬁersoﬂ?y?{?ﬁ§5b8P on¥

plate 18 or ghhgoipeli ¥ Ofuldhingdtnad BoUhl a5ia% Wid hebhe fodbling 7 ciigen the

slide tray 3 has been pulled out of the casing 2 be electrically conductive
so that theeagegémentalholmubdds 20¢ =6 f tldt vothengtbendelll via iéicengaged

el ectrically conductive portion of the casing 2. Although the roll 17 is
cont act ed w¥ihbithe sBergnmentabelesg 19,07 120 o486 cteds AT b cuttagted lth he

spring pl at %h%%ﬁ‘)éfgg f.’_'%rt%ts' Xﬁ&l&%%&&’ﬂweh FD@:J’%&P%&! QLg %b%:e"&tt hout
enpl oying thero . wever, 1T the spring ate is di rect y
contacted holes 19, 20 are preferably formed by punching from the lower .
side of the bottom plate 18. Specifically, by punching the bottom
plate from the lower'slde, the end face 22 is directed obliquely
upwards, as shown in the enlarged lead-out views of Figs.5 and
8, thus assuring positive contact between the end face 22 and the
roll 17.
The.lock means for locking the slide tray 3 in the housed
position is hereinafter explained.
The lock means 23 includes an engagement member 24 provided
on the casing 2, and a'rotary lever 26 rotatably supported by tﬁe
slide tray 3 and having an engagement portion 25 engageable with
the engagement member 24. The rotary lever is rotatable between
a position in vhich the engagemeﬁt member 24 is engaged with the
engagement portion 25 and a position in which the engagement
member 24 ig disengaged from ihe eng#gement portion 25. The lock
means 23 also includes movement means 27 for rotating the rotary
lever 26 and a dc motor 28 as a driving source for the movement
means 27.
The engagement member 24 is pin-shaped and set upright

towards the forward end on a lateral edge of the bottom plate 18



with the bottomplate 18, electrically conductive netal chips are produced
by sliding contact between the two thus leading to circuit shorting. By
having the roll contacted with the bottomplate, it beconmes possible to
prevent generation of the 12 electrically conductive netal chips. The

bottom plate 18 of the casing 2 is forned wth engagenent holes 19,
20 at the rear and forenost ends thereof in register with the path of
rolling nmovenent of the roll 17. Wen the slide tray 3 is housed within the
casing 2, the rear end of the ejection pl al?® 9 is abutted agai nst a rear
surface pI ate 21 of the casing 2. As the slide tray 3 is further intruded
into the i n@fdehdfcashBecdsi e 1ovpe %‘j"éﬁﬁ‘ieoﬁfpf‘a?%“?'? Fold éPFF/%?’&/ %%r ust

forwards by th u g2 i de
tray 5. as Slod (AIgR Ry e eBrata N F o 3o0Gqb 146 OF T delbtel o1
extended f ora aficiéimienat laﬁgat e rasd | éffigenente mehiberr @4, hhd Sredwgagesd at
this time wwth the engagenent hole 19. Referring to Fig.8, the slide tray

3, housed i rreahbeg ddiengear ¢rd |afcithd BlideclrarednsAbsthetkarvwerd| epdcf and
thé recess 30 is formed a window 31 by partially removing the
bottom wall section 29.

The rotary 1eve¥ 26 is located inwardly of the bottom wall
section 29 and is rotatably supported by a pivot shaft 32. On
a lateral side towards the rear of the rotary lever 26 is formed
the engagement portion 25 in the from of a cut—out. The portion
of the lateral edge ﬁf the rotary lever 26 having the engagement
portion 25 extending rearwards from the mating engagement portion
25 is formed as an inclined lateral edge approaching the other
laterai edge towards the distal end. The forward end of the
rotary lever 26 is formed as a thrust ﬁiece 34 extendiné in a
direction opposite to the'side of the levér formed with the cut-
out 25. The_thrust piece 34 has its lateral edge 34a formed as
a thrust lateral edge.

The movement means 27 is formed as a cam gear and rotatably
supported on the inner s;de_of the bottom wﬁli section 29. On the
rim side of the movement means 27 isﬁformed an upstanding cam pin
35. A return spring 36 in the form of a coil spring is installed
under tension between the rear end side of the rotary lever 26
and the slide tray 3, so that the rotary lever 26 is biased in

a direction in which its thrust lateral edge 34a is caused to



t hereby prohibited from maki ng forward novenent unless the |ock by the | ock
nmeans is released. If the lock of the slide tray 3 in the housed position
by the |l ock neans is released, the resilient force accumulated in the
resilient menber 14 acts for thrusting the rear surface plate 21 of the
casing 2 by the rear end of the ejection plate 9. This causes the slide
tray 3 to be noved in the pull-out direction, that is in a direction in

which the slide tray is pulled out of the igsing 2. The stroke of novenent
is limted substantially to the anount of arward protrusion of the

ej ect ' On pl@%& St Hktbﬁer pERY3870f NheS mbUBmbh@Ymekns'33L 1S, since the

roll provi ed at t rear end of the e ection plate 9 is engaged
with the engageroanthlolineld sdaetdne tes ibog tam v&kEl prexitiioni 29 b delearedi de

tray 3 exceedlng the above Iimt under the resilient force accunmul ated in

the resiliehbe ﬁb’é?*-&ll 28 inie otedy sheff 28 Rbnthe 14 BRYOT 28ndé of a
el LSBT AR b0 3, phiieg kP Aol 1 i1
two intermediate gears 38, 39. Specifically, the intermediate
gears 38, 39 are rotatably supported on the inner side of the
bottom wall section 29. A large gear of the intermediate gear
38, namely a worm wheel 38a, meshes with the worm 37, while-a
small gear 38b thereof meshes with a large gear 3%9a of the
intermediate gear 39, a small gear 39b of which meshes with a
gear zfa of the movement means 27. Thus, if the dc motor 28 is
run in rotation, the movement means 27 is run in rotation.

The position of the rotary lever 26 shown by a solid line
in Fig.11 represents a locked position. In this state, the
portion of éhe rotary iever 26 formed with the cut-out 25a is
protruded via the window 31 in the_bottom wall section 29 towards
the front end of the recess 30. The engagement member. 24 on the
casing 2 is engaged with the engagement portion 25 of the rotary
lever 26.

If, with the rotary lever 26 in the locked position, the dc
motor 28 is driven for rotating the movement means 27 in a
direction indicated by arrow in Fig.l1, the cam pin 35 is moved
n unison therewith for thrusting the lateral edge 34a of the
rotary 1lever 26. This rotates the rotary 1lever 26

counterclockwise in Fig.11 up to an unlock position in which the



Since the slide tray 3 has its forenost part protruded fromthe opening
surface 7 of the casing of the main body portion, as shown in Fig.9, the
protruded portion can be held by hand for being pulled further forwards. By
pul ling the protruded portion forwards with a slightly larger force, the
spring plate 5 is flexed for disengaging the roll 17 out of the engagenent
hol e 19. Wen the slide tray 3 has been pulled out to a pre-set pull- out

position, that is to a position shown inll(:ig.s, the roll 17 is engaged with
the forward side engagenent hole 20. The feeling of the roll 17 engaging

with the en enent hol g, 20,..0r,_a, tclick” feelin Is inparted at_this tine
to the han"dgé1 Rat Pﬂ'éghos%rz‘r’l §sa86?1’9§ﬁgeo‘{ e 33& *pRaten E'ﬂ"aé"tray 3
has been pay | ek OstowrD By Pd cad@1ddottirdt chaai hisAl. iNeaghile, 1#f ¢hbe
casing 2 is fornmed by an electrically conductive plate, but is plated,
there is arotey t hetternt 26 ceiecrotatdd cHucihen owntviilt htHdecaml pinl 735 ends to be

| npeded by the plati filmaverlying the surface of the bottom plate 18.
However, tHEPSRELERT a{]" i t{‘ﬁeﬂlf'é'gitnb"'geﬁ"sl 8988 s2p o thgnrehary Jeyer 264

is returned to the lock position under the tension of the return
spring 36. The dc motor.28 is halted when the cam pin 35 again
has reached the solid-line position shown in Fig.1l1.

As a typical means for stopping the movement means 27 at the
above—defined position, that is at the lock ﬁosition, cam means
shown in Fig.12 and a motor driving circuit shown in Fig.13 hay
be emplbyed. .

On the opposite surface of the movement means 27 with
respect to its surface carrying the cam pin 35 is formed a cam
protrusion 40, the outer surface of which is a cam surface 41.
The cam surface 41 has a thrusting portion 41a close to the outer
periphery of the movement means 27 and-a non—-thrusting portion
41b towards the center of the movement means 27. A switch 4£_is
supported in proximity to the movement means 27 by the bottom
wall section 29 of the slide tray 27ls6 that its actuating
portion 42a faces the cam surface 41 éf the cam protrusion 40.
When the movement means 27 is rotated until the thrusting portion
4la of the cam surface 41 faces the actuating portion 42a, the
actuating portion 42a is thrust by the thrusting portion 41a.to
turn on the switch 42. On the other hand, if the non-thrusting

portion 41b of the cam surface 41 reaches the position facing the



of the cross-section (see enlarged |ead-out views of Figs.5 and 8) forned
on punching the bottomplate 18 for form ng the engagenent holes 19, 20, so
that, when the roll 17 is engaged with the engagenent holes 19 or 20, the
roll 17 is contacted with the end face 22 thus assuring positive groundi ng.
The engagenent holes 19, 20 are preferably forned by punching fromthe

| oner side of the bottom plate 18. Specifically, by punching the bottom
plate fromthe | ower side, the end face 22 is directed obliquely upwards,
as shown in the enlarged | ead-out views ofl8Figs.5 and 8, thus assuring
positive cogénedt i WA ibheazdd S @acthatiflgt pertidd 422 cBagebOock veans
for locking the slide tray 3 in the housed position is hereinafter

expl ai ned. theustodwy ridensap3sppfeqricdl .afoetyagetbat swihtherid dspityypedd on
the casing 2 fand a rotary lever 26 rotatably supported by the slide tray 3
and havi ng 2 engagenent portion 25 engageable w th the engagenent nenber

24. The rotary |guiorSaFingadlRule! ¥BChad thSthdritib Iish ohe EFcdite 44,
engagenment menber 24 is engaged with the engagenent portion 25 and a
position ind8hi dis time bagagemenfimtnbeircuit si4dli thatyagbe Bswobteh hé2 is
engagenent portion_25. The |ock neans 23 al so i ncludes novenent neans 27

for rotatindPBRELeYt AFith ctha o M SHehoths mavepent Meapsng7sdfr e for

the m)Venemsolid.--li.ne position in Fig.ll, the actuating portion 42a of the
switch 42 is in a relative position with the cam surface 41 as
shown in Fig.12, with the actuating portion 42a of the switch 42
facing the non—-thrusting portion 41b of the cam surface 41. Thus,
the first circuit 44 is in the opened state.

If an ejection switch, not shown, provided on the front
surface plate 5 of the slide tray 3 is thrust, the second circuit
45 is closed. Thus.the.cqrrent flows in the dc motor 28 which is
rotated so that the movement means 27 starts t be rotated in a
direction indicated by arrow in Figs.ll and 12. At this time, the
actuating piece 42a of the switch 42 still faces the non-
thrusting portion 41b of the cam surface 41, so that the switch
id off and hence no current flows in the first circuit 44.

Therefore, if the rotary lever 26 .is rotated by the cam pin
35 and the engagement meﬁber.24 is disengaged from the engagement
portion 25 to permit the movement means 27 to be rotated a pre-—
set angle, the actuating piece 42a of the switch 42 is thrust by
the thrusting portion 41a of the cam surface 41 to turn on the

switch 42. Thée current now flows in the first circuit 44 which



means 27. The engagenent nenber 24 is pin-shaped and set upright towards
the forward end on a |l ateral edge of the bottomplate 18 15 of the
casing 2. The |ower surface of a bottomwall section 29 of the slide tray 3
is formed with a recess 30 in register with a novenent area of the
engagenent nenber 24. The recess 30 reaches the rear end of the slide tray
3. At the forward end of the recess 30 is fornmed a wi ndow 31 by partially
renoving the bottomwall section 29. The tary lever 26 is |ocated
inwardly of the bottomwall section 29 and is rotatably supported by a

pivot shaftyde cElsés | AtatdbnSbeanL W A3tbhe28 Lahugl, the Félayy 160usr 26
Is fornmed the engagenent portion 25 in the fromof a cut-out. The portion

of the | at e2@liscdgbatdd thye thet eany pigw S5 26dhtlvé mngeigemenyagemhett 2goisi on 25
extendi ng rearwards fromthe mati ng engagenent gortion 25 is forned as an

i nclined | af t1eRE2ERE cf 2T B8 CHIGRGOPRRE RATE OF o 21282 1088 LRBWEIHE OPh 81 di st al
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extending in
outwards by the resilient force accumulated in the resilient

member 14. Meanwhile, the current flowing in the second circuit
45 is designed to be interrupted after lapse of a pre—set time
as from thrusting of the ejection switch, and is set so as to be
interrupted directly after turning on of the switch 42. If the
movement means 27 is rotated to the solid-line position in
Fig.11, the actuating piece 42a of_the switch 42 faces the non-—
thrusting portion 41b of the cam surface 41, so that the swifch
42 is turned off to open the first circuit 44 to halt the dc
motor 28. In this manner, the movement means 27 is halted at all
times with the cam pin 35 at the solid—-line position shown in
Fig.11. |

ﬁlthough the cam 40 and the éwitch 42 are used as means for
halting the movement means 27 at the pre—set position, a
photodetector, for example, may be used in place of the switch
42.

in the above—-described structure, the dc motor 28, as a
driving source for rotating the movement means 27, and the
movement means 27, are interconﬂ;cted by gears 38, 39 and 27a.
However, this is ﬁerely illustra&ive and is not limiting the

present invention. For example,' movement means 27A may be



direction opposite to the side of the lever fornmed with the cut- out 25.
The thrust piece 34 has its lateral edge 34a forned as a thrust |ateral
edge. The novenent neans 27 is forned as a cam gear and rotatably supported
on the inner side of the bottomwall section 29. On the rimside of the
novenent neans 27 is formed an upstanding campin 35.- Areturn spring 36 in
the formof a coil spring is installed under tension between the rear end
side of the rotary lever 26 and the slide2ray 3, so that the rotary | ever
26 is biased in a direction in which its thrust |ateral edge 34a is caused

to 16 baasi@aal Bsh &4 pualepinaviagothé hampyeaiandeanseflesérbelte i nner
side of the bottomwall section 29 is secured the de notor 28. On a rotary
shaft 28a 48 maA¥ He mpeviderhbesween & Rblleyodfh a7d hi i vioecBHIEY &f to the

novenent neans 2 two .inter | ai.e ars._3 ~nOpgcifically, the
i nt er medi at®8 *YE& spa\/s&’f rﬁ’é?’esg%&a?tg& 3(%53%%0‘?‘% éng)%grt\‘ ?Eé i nner }s/i de of the
bottom wal | sechophe9%1iid ard§ 8c8s Pécddva iftbm EREI PiF1-grAr pdBitivel y a

wor m wheel 38a, nmeshes with the worm 37, while a
shown in Fig.3 into the inside of the casing 2, the engagement
member 24 on the casing 2 perform a relative motion so that the
engagement member 24 is moved forwards in the recess 30 formed
in the bottom surface of the slide tray 3.

When ghe engagement member 24 reaches the forward end of the
recess 30, the engagement member 24 is caused to bear against the
inclined lateral edge 33 of the rotar# lever 26. If, from the
pbint of abutment of the engagemeht member 24 against the
inclined lateral edge 33, the engagement member 24 perfofms
further relative movemént, the engagement member 24 thrusts the
inclined lateral edge 33 to rotate the rotary ;ever 26 in the
unlock direction against the tension of the return spring 36,
thus permitting the engagement member 24 to be rotated further
forwards. When the engagement member 24 reaches the position-in
register with the engagement portion 25 of the rotary lever 26,
the rotary lever 26 is returned by the return spring 36 to the
lock position, whereby the engagement member 24 is engaged with
the engagement portion 25 to lock the slide tray 3 in the receded
position shown in.Fig.B.

The rear end of the ejection plate 9 has its rear end

abutted against the rear surface plate 21 of the casing 2 and



smal | gear 38b thereof meshes with a | arge gear 39a of the internediate
gear 39, a small gear 39b of which neshes with a gear 27a of the novenent
means 27. Thus, if the dc notor 28 is run in rotation, the novenent neans
27 is run in rotation. The position of the rotary |ever 26 shown by a solid
line in Fig.11 represents a | ocked position. In this state, the portion of
the rotary lever 26 fornmed with the cut-out 25a is protruded via the w ndow
31 in the bottomwall section 29 towards the front end of the recess 30.
The engagenent nenber 24 on the casing 2 i?lengaged wi th the engagenent

portion 25 of FREeded AUrdfRer il dife I idy My 0 SLY hEVRLceRal Nehbe

| ocked position, the dc notor riven for rotating the novenent neans
27 in a dirpsdilaent naémiaired 4byo Ardcauiniul akling 1fhe tresiddenpi fote iia theed n
uni son therewith for thrusting the | ateral edge 34a of the rotary |ever

26. Thresikiemit membenclé.rotary |ever 26 counterclockwise in Fig.11

up Lo an unt ook oS A ebBitl GRS not ! InSMOAAS RRuRE b ot iba
above such that the rotary lever 26 is moved to the unlock
position, the engagement member 24 is disengaged from the
engagement portion 25. Thus the slide tray 3 has its forward end
protruded forwards from tﬁe-opening surface 7 of the casing 2
under the spring forcg accumulated in the resilient member 14.
Figs.15 and 16 illustrate a second embodiment of <the
grounding structure for the electronic equipment according to
" the present invention. |
Meanwhile, an optical disc reproducing apparatus 1A of the
second embodiment differs. from the optical disc reproducing
apparatus of the first embodiment and is otherwise the same as
the first embodiment. Therefore, only the different portions are
explained in detail, while the remaining portions are denoted by
reference numerals similar to those used in the first embodiment
and the corresponding'description is omitted for simplicity.
' On a bottom plate 18A of a casing 2A of the main body
portion is supported an ejection plate 8 for sliding movement in
the fofe—and—aft direction. The ejection plate 9 is biased in a
direction of being popped out from the casing 2A by a resilient
member 14 in the form of a coil spring iﬁstalled under tension

between a spring retainer 11 of the ejection plate 9 and the



24, as shown by a double-dotted chan Iline in Fig.11. If the rotary |ever 26
i's rotated further until the campin 35 is disengaged fromthe thrust

| ateral edge 34a, the rotary lever 26 is returned to the | ock position
under the tension of the return spring 36. The dc notor 28 is halted when
the cam pin 35 again has reached the solid-line position showm in Fig.11.
As a typical nmeans for stopping the novenent neans 27 at the above-defined
position, that is at the |ock position, canppeans shown in Fig.12 and a
notor driving circuit shown in Fig.13 may be enployed. On the opposite

surface of fd\GraFavenEds TR8NSasing\RAD I°UMRCELd€L iilnS whidthatre C¥lelckiiBd t he
campin 35 is forned a cam protrusion 40, the outer surface of which is a

cam sur f acepldte Bhéscaet sthriustefndm ehe frontusideg Yher majar Jdertdlonseft o t he

outer periphery of the novenent peans 27 and .a non-thrustin ortion 41b
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slide tray 27 so Its actuating portion 42a faces the cam surface 41 of
t he cam prometsibic 4plavéesuche thatentind wgectidly pratet &t eis ukept tile
thrusting portion 4la of the camsurface 41 faces the actuating portion
42a, the actdactniraldst conrduckives stigtgsvibly geapeck, 4t the) p®inBotA41a to

On the forward end of the ejection plate 9 is supported a
roll 17 via a spring plate 15. The roll 17 is designed to have
a rolling contact with the lower surfac? of the bottom wall
section 29 of the slide tray 3&.

At least the bottom wall sect¥on 29 of the slide tray 3A is
formed by an electrically cdééuétive metallic plate. The
electrical components loaded oﬁiihe slide tray 3A are grounded
with respect to the boftom warfisection 29. Specifically, the
electrical components loaded on the slide tray 3A are grounded
with respect to the casing ZA-Qi;.bottom wall section 29 of the
slide tray 3A, roll 17, spriné'i;;té'15 aﬁd ejection plate 9.

fhe forward end and the ré&i_end of the bottom wall section
29 of the slide tray 3A lying on the path of travel of the roll
17 are formed engagement holes 19, 20, respectively.

If the slide tray 3A is receded into the casing 2A of the
main body portion, the forward end of the ejection plate 9 is
thrust by the forward surfacg plate 5 of the slide tray 3A, so
that the ejection plate 9 is receded into the casiﬁg 2A. This

éxtends the resilient member 14 while locking the slide tray 3A



turn on the switch 42. On the other hand, if the non-thrusting portion 41b
of the cam surface 41 reaches the position facing the 18 actuati ng
portion 42a, the actuating portion 42a ceases to be thrust by the cam
surface 41, so that the switch 42 is turned off. A notor driving circuit 43
has two channels of circuits 44, 45. It is into the first circuit 44 that
the switch 42 is inserted. Wth the campin 35 of the novenent neans 27 in

a solid-line position in Fig.11, the actuaghng portion 42a of the switch 42
isin arelative position with the camsurface 41 as shown in Fig.12, with

the actuati " Le@Badd 2ol i ik . SPhi Cho R RGN dnkREed Ui teheUFh AP dOr ti ON
41b of the'-ﬂlgglr?%gsur?ace' 4 ngﬁug, ﬁ‘e ?‘l’rst ci rscuin% ggl is in the opened
state. |f aide engagemavd tholle 0®f shown, provided on the front surface

plate 5 of the slide tray 3 is thrust, the second circuit 45 is cl osed.
Thus the currenfff | 19ck h&oddheotRpcerpd hpesi Gion, olist E81esehat thhe
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accumulated in the resilient member 14 for thrusting the forward
surface plate 5 of the slide tray 3A, so that the forward end of
the slide tray 3A is protruded outwards at the opening surface
7 of the casing 2A. However, since the roll 17 is engaged with
thg engagement hole 19, the slide tray 3A cannét be protruded
beyond a value corresponding to the amount of protrusion of the
ejection plate 9 from the forward end of the casing 2A.

I1f the portion of the slide tr#y 3A protruded from the
opening surface 7 of the casin§ ?A is held by hand and pulled
forwards, the slide tray 3A can b; pulled out fufther from the
casing 2A. With the roll 17 engaged iﬁ the rear engagement hole
20, the sense of *“click" is imparted to the hand holding the slide
tray 3A, so that the user can be apprized 6f the fact that the
slide tray 3A has been pulled out to the pre-set position.

Although the present invention is aéplied in the above-
described embodiments to an opticgl Aigc reproducing apparatus,
it is to be noted that the present invention may be apﬁlied to
an apparatus provided with a slide tray which can be pulled out
at a casing of the m@in body portion of the apparatus and in
which electrical components in need of grounding ar; loaded on

the slide tray, such as a tape:player.



actuating piece 42a of the switch 42 still faces the non- thrusting
portion 41b of the camsurface 41, so that the swtch id off and hence no

currentluum/mmmmmlust circuit 44. Therefore, if the rotary lever 26 is
rot at ed 5 and t he engagenent nenber 24 is di sengaged from
t he engadentntt pdtti®on*25 to permt the novenent neans 27 to be rotated a
pre- set angle, the actuating piece 42a of the swtch 42 is thrust by the
thrusting portion 4la of the cam surface to turn on the switch 42. The
current now flows in the first circuit 44 i ch 19 then causes rotation
of the dc WwBADrIS&LAIMBD, I18he rotary lever 26 is rotated by the campin 35

and t he engagement menber 24 is disengaged fromthe engagenent portion 25
agai nst thd-tenstbiplsetrigal ARRaTatys ﬁg"‘%%istid‘gperrﬁt the slide tray 3 to

be protruded ouLvgy iy RbabNBodfild ioi fcgggﬁggﬁgwa%eﬂohp bW 1ESbki ent

menber 14. Meanwhi the“current flowng In second cifcult 45 is
desi gned t ahbeappiratudpies exitirect i fordiardspfeomain todpehiag surfacenbiist i ng

of the ejection switch, and is set so as to be interrupted directly after
turni ng on s@fdt gasingtand Maving dgaded thereon electrical components in

need of electrical input/outpqt to the main body portion of the
apparafus;

an electrically conductive portion provided on said casing;

an electrically conductive portion provided on said slide
tra& and electrically connected to said electrical components;
and

grounding means formed- of an electrically conductive
mayerial,.said g:ounding means being supported on one of the
electrically conductivé portion provided on said casing and the
electrically conductive portion provided on said slide tray for
sliding in the pull-out direction of said slide tray ih an
.electrically conduétive relation therewith, said grounding means
being electriéally contacted with the other of the electrically
conductive portion provided on said casing and the électrically
conductive portion provided on said slide tray when-said slide
tray has been pulled out from the caéing.
2. The electrical apparatus as claimed in claim 1 wherein said
grounding means includes a roll having a rolling contact with ?he
other of the electrically conductive portion pfovided on s;id

casing and the electrically conductive portion provided on said



rroverrent means 27 is rotated to the solid-line position in Fig.11, the
actuating piece 42a of the switch 42 faces the non- thrusting portion 41b
of the camsurface 41, so that the switch 42 is turned off to open the

first ci l the dc nmotor 28. In this manner, the novenent
means 27”'“ ﬂmmwunmﬂl times with the campin 35 at the solid-line
position $hown tn i d. 11. Al though the cam 40 and the switch 42 are used as
means for halting the novenent neans 27 at ? he pre-set position, a

phot odet ector, for exanple, may be used in place of the switch 42. In the

above- descr] o _de t , | Vi r .
rotating t héelqr?ll(@lvg&r}égtl"r‘rué:unsstpgs?gaﬁﬁptﬁéesgrrl%veg%z%?pﬁ%%ynis ?,%Qgr g&{ With
i Nt er connecésxd byhgpar&ledtricdl 2dechifuctiveeportiddi s is nerely
illustrative and is not limting the present invention. For exanple,

movement nedns ke ekactsical smpazesugned ekaimedmipuflelm Havihegeimesaidn pin
35 and an cpiliRingthbats TSR 300180 BENS RifoRtod R Nnd 1 VI N0

the electrically conductive portion provided on said casing and
the electrically conductive portion provided on said slide tray
for sliding in the pull-out direction. of said slide tray in an
electrically conductive relation therewith, and a resilient
member for protruding said ejection plate towards said other
electrically conductive portion.
4. The electrical apparatus as claimed in claim 1 wherein said
resilient member includes a spring plate supported at a
projecting end of sa;d ejection plate and wherein a roll
supported by said spring"plaﬁe is resiliently pressed against
said other electrically conductive portion under the spring force
of said spring plate.
5.; An electronic apparatus comprising:

- a slide tray mounted on a casing of a main body portion of
the apparatus for extraction to a forward pull-out position Qia
an opéning surface of said casing;

a resilient member mbunted on one of the casing of the main

bod§ portion and the slide'tray for sliding in a direction of

extraction of said slide tréy and for being resiliently contacted

with the other of the casing of the main body portion and the
slide tray; and



_secured to a rotary shaft 28a of the dc notor ZBWS i s
receded fromthe pull-out position shown in Fig.3 into the inside- t he
casing 2, the engagenent nenber 24 on the casing Zlm lyagwh V€
notion so that the engagenent menber 24 is noved f lmr'm”ﬂﬂ ecess 30

formed in the bottomsurface of the slide tray 3. Vherf the ®ngag nt

menber 24 reaches the forward end of the recess 30, the engagenent nenber

24 is caused to bear against the inclinedelateral edge 33 of the rotary

| ever 26. If, fromthe point of abutnment of the engagenent nenber 24

agai nst the iRGllsNag |mddiisa! 16098 1d3inkhSA02888E ed®BThEALEF RAT T4 M5
further relative novenent, the engagenent nenber 24 thrusts the inclined

| at er al edliped3ono of Okat cadthimgr shddy siéder t P€y | firdnhcthen|caslingi o£cthen

agai nst the tension of the return spring 36, thus permtting the engagenent
menber 24m¢in peodiparddopyrhar, the GhIS trah i (1 L kpipeseReshbioRr 24

reaches tecpasi oDl Ing GF $he' miiLh bddie fBI30RTEPh AN | ON 25 Of the
4 i body, RfHISR he it

rotary | ever , the rotary lever IS réeturne return spring 36 to

the | ock positd Girsthé@igipembiit HY1@age BN tengagbnént srdcessNgaigRImedt fint he
engagenent portion 25 to lock the slide tray 3 in the receded position

shown in Bpidgothrpe ofcihe conpise Pﬁetbjeem-i'brbq_ﬂ&'atm@ihasa!“! thecglided

tray or said resilient member, an engagement member engaged in
said_first engagement hole or said engagement recess is formed in

said resilient member or said other of the casing of the main

body portion and the slide tray, said engagement member being

engaged in said first engagement_hole or the engagement recess

when the slide tray is in said pull-out position.

6. The electronic.appqratus as claimed in claim 5 wherein said

resilient member is a spring plate and said engagement member is

a roll.

T. The electronic apparatus as claimed in claim 5 wherein said

biasing means includes an ejection plate supported on said one of

the casing member of the main body portion and the slide tray for.
sliding in a direction in whiéh said slide tray is extracted from
the casing of the main body po:tion or in a direction in which
said slide tray is réceded into said casing of the main body

portion, and a resilient member for protruding saild ejection
plate towards said other of the casing member of fhe main bgdy

portion and the slide tray;

said resilient member is supported by said ejection plate;



abutted—agaiwae\a_r_[ surface plate 21 of the casing 2 and 21 is
receded further into the Slide tray 3 as it extends the resilient nenber

for accurmmm”l B il ient force in the resilient nmenber 14. If the
ej ection f"" H"'smg"n Is thrust as descri bed above such that the
rotary |ever®26 i 9" nsved to the unl ock position, the engagenent nenber 24
I s di sengaged fromthe engagenent portion 25. Thus the slide tray 3 has its
forward end protruded forwards fromthe opening surface 7 of the casing 2
under the spring force accunulated in th tesilient menber 14. Figs.15 and
16 il ust rAdewheR®idtbnd enbodi ment of the grounding structure for the

el ectroni c equj n ccordin the p nt_ ti, | le. .an
optical disc tgg%d&g?ngﬁggﬁa%a{a S 'TBAS o?géﬁerrseg(g:é%@ é?ﬁggd:%ﬁm&"%fegr s from
the opticglosdit$6n| epa0dUs)Ogt AP ALeS 1 édsdd r6d w0 digEitstanfhiias

ot herwi se the same as the first enbodi ment. Therefore, only the different
portions ®atheoxpf dihecdasingiaeaber athithe miin rhod)i norkiquoendothe :slddgenot ed
by

14

tray so as to be receded into said one of the casing member of
the main body.portion and the slide tray

'whereby the resilient force of moving said slide tray in a
direction of being extracted out of the casing of the main SOdy

portion is accumulated in said resilient member.

8. : The electronic apparatus as claimed in claim 7 further
comprising:

é second engagement hole or an engagement recess engaged by
said engagement member when the slide tray has been receded into
said housed position; wherein |

when said slide tray is extracted out of the casing of the
main body portion of the apparatus, that is during ejection, said
ejection plate is moved by the resilient force accumulated: in
said resilient member to en end of the slide stroke of said
ejection plate with respect to said one of the casing member of
the main body portion and the slide tray, whereby said slide tray
is partially protruded from the casiné of the main body portion;
and wherein

said second engagement hole or engagement recess is engaged

by said engagement member for holding the protruded state of the
slide tray.



refere to those used in the first enmbodiment and the
correspondi ng description is omtted for sinplicity. On a bottom plate 18A

of a casi body portion is supported an ejection plate 9
for sli d.”ﬂlmﬁﬂﬂmmmm e fore-and-aft direction. The ejection plate 9 is
bi ased in*a dirkct?or® of* being popped out fromthe casing 2A by a resilient

menber 14 in the formof a coil spring installed under tension between a
spring retainer 11 of the ejection plate 9 and the 22 forward end of the
casing 2A. In the state in which the gj ec2Pon plate 9 is not thrust from

the front gide,, b 4 ROL L € §hegdd R1alie 9 Wise G 4ggd from
the front ?ﬁd o] ﬁ%%elgg*é{s)ﬁ;nnlg: %&#Q%ltgjscggi ﬁg S‘i tlkgﬂ} orned by a% ell egt rically
conducti ve fiinlsal | efigapéirt helehot hehgd demenite dleicenspliat engdged byeplaidi n

el ectrically conductive state with respect to the casing 2A. On the forward

end of the engegement gember Forseseppbingethe edprtnical £oFrepenty Joieded 15

[P Lot oma e TEEREPER PR SRR TR bl ol Surf ace o
10. An electronic epparatus having a slide tray mounted for
extraction on a casing of the main body portion of the apparatus,
comprising:

a resilient member for accumulating the resilient force of
moying the slige tray in an direction of extraction in a state in
which said slide tray has been receded into the casing of the
main body portion of the apparatus, that is in a receded state;
and |

lock means for iphibiting,coming into operation of said
resilient force; .

said lock means including:

an engagemenﬁ portion provided on one of the casing of the
main body portion and the slide tray, a movement member having an
engagement portion engaged'with said engagement portion, said
mbﬁement member being movably supported on the other of the
'cdsing of the main body portion and the slide tray and being
mbved between a lock position in which said engagement portion is
engaged with the engagement portion and an unlock position in
which said engagement poftiaﬁ is disengaged from the engagement

portion, and a dc motor as a driving means for said movement

means; wherein



At least the bottomwall section 29 of the slide tray 3A is forned lby an

electrically conduetive metallic plate. The el ectrical conponents | oaded
on the slldetra 3A grounded with respect to the bottomwall section
29. Spec mm ctrical components |oaded on the slide tray 3A are
grounded““\ the casing 2A via bottomwall section 29 of the
slide tray 34 ¥ ol sprlng plate 15 and ejection plate 9. The forward

end and the rear end of the bottomwall sggtion 29 of the slide tray 3A
|l ying on the path of travel of the roll 17 are formed engagenent hol es 19,

20, respectivel paijld ddiagehede bsayiéﬁ is bRgsgsd ViR the Qﬁ‘é&%ﬁn% of the

mai n body portion, the forward end of the ejection plate 9 is thrust by the
forward swdrddenpimisail oécdded skatie dndyy iZAsaddt émgagement] port on plsate 9
Is receded jnfo the casing 2A. This extends the resilient nenber 14 while

| ocki ng t Hl&gn&ased, j{rom ™ the ) engpgement c PogtdoRosisgign. siife rbrav1aE i s

engaged | pdd¥ackOli A 4iRgR0ERUC1Rhe 113n the A ind®Be! Ond NRaiPoCde

pOSItIOI’] i's rel ease
body portion under the resilient force accumulated in said

resilient member.

11. The electronic apparatus as‘élaimed in_claim 1; wherein
said movement member is a rotary lever. '

12. The electronic apparatus as claimgd.ﬁn claim 11 wherein
movement of said rotary lever to said unlock position is by said
movement means and Whereiﬁ movement of said rotary lever to said
lock position is by a return spring. -

13. The electronic appgratus as claimed in claim 12 wherein said

movement means is a rotary cam.

14. The electronic apparatus as claimed in claim 10 further
comprising: . |
an ejection plate provided on one of the casing of the main
body portion and the slide tray, said ejection plate being
supported for sliding_in the direction of extraction of the slide
tray;
..said resilient member being interposed between said ejection
plate and said one of the'casihg of the main body portion and
the slide tray for éjecting the ejection plate towards the otyer

of the casing of the main body-portion and the slide tray.



ejection plate 9 is protruded forwards under the spring force accumul at ed
inthe resilient nmenber 14 for thrusting the forward surface plate 5 of the
slide tray 3A, so that the forward end of the slide tray 3A is protruded
outwards at the opening surface 7 of the casing 2A. However, since the rol
17 is engaged with the engagenent hole 19, the slide tray 3A cannot be
protruded beyond a val ue corresponding to the anmount of protrusion of the
ejection plate 9 fromthe forward end of the casing 2A. If the portion of

the slide tray 3A protruded from.the %&fﬁigasurface 7 of the casing.2A is
hel d by hangsardcpul | SFFOREHSs EQUEPMENT MAVING 27 SLIPE,IRM | ed out

further fromthe casing 2A. Wth the roll 17 engaged in the rear engagenent
hol e 20, the sehBeedectraniskapparabipnrinewhight sroyndinensiagi hg e¢hieyedde
tray 3A, sq that the user c be apprjzed of .the fact, that the slide tray
3A has beerP IR GRE1PE ThaHs BRER DatE argach of ey ArbRsshyEcnd &
invention ig P8¢ ndinktB SPANE- c&ERly ifB b SIHROdk DRI tod 2otRar®s ivial di sC
reproduci ng apparatus, it is to be noted that the present invention nay be
applied to an eppeing surfaceiddthe tdasingl i dot tiais wind,h thenebecprdrdiead out
at a casing of the nain body portion of the apparatus and in whic

h
el ectri cal %Qﬁ?ﬁ’&"rléﬁt%‘“ilﬂdﬁégﬂ Hridg, §EANI i rotnded gncthe fanisshi ek theyy,

such as a t@&%ﬁ‘%dﬁ$350rtion of the apparatus for being extracted forwards
via an opening surface 7 of the casing aﬁd carrying electrical
components in need of electrical conduction with respect to the
main body portion, and_an electrically conduciive ejection plate
9 electrically conductively connected with an electrically
conductive main body portion of ; tray 6 and supported on the
slide tray for movement in the . fore-and-aft direction. The
electronic apparatus glso inéludes an electriéaIIy.conductive
roll 17 supported via_an electrically conductive spring plate 15
on the ejection plate 9 and adapted for rolling on an
electrically conductive bottom plate 18 of the casing of the dgin

body portion.

Figure 5



24 WHAT IS CLAIMED | S: 1. An el ectri.cal apparatus conprising: a slide
tray nounted on a casing of a main body portion of the apparatus for
extraction forwards from an openi ng surface of said casing and having

| oaded thereon electrical conponents in need of electrical input/output to
the main body portion of the apparatus; an electrically conductive portion
provi ded on said casing; an electrically conductive portion provided on
said slide tray and electrically connected to said electrical conponents;
and groundi ng nmeans formed of an electrigably conductive material, said
groundi ng neans being supported on one of the electrically conductive
portion provided on said casing and the electrically conductive portion
provi ded on said slide tray for sliding in the pull-out direction of said
slide tray in an electrically conductive relation therew th, said grounding
means being electrically contacted with the other of the electrically
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conductive portion provided on said casing and the electrically conductive
portion provided on said slide tray when said slide tray has been pulled
out fromthe casing. 2. The electrical apparatus as clainmed in claim1l
wherein said grounding neans includes a roll having a rolling contact with
the other of the electrically conductive portion provided on said casing
and the electrically conductive portion provided on said 25 slide tray
and a spring for resiliently pressing saidypoll with said other

el ectrically conductive portion. 3. The electrical apparatus as clainmed in
claim1l1 wherein said groundi ng neans includes an ejection plate supported
on one of the electrically conductive portion provided on said casing and
the electrical 'y conductive portion provided on said slide tray for sliding
in the pull-out direction of said slide tray in an electrically conductive
relation therewith, and a resilient nenber for protruding said ejection

pl ate towards said other electrically canductive portion. 4. The

el ectrical apparatus as clainmed,_in cIainL} wherein said




resilient nmenber includes a spring plate supported at a projecting end of
S5aid ejection plate and wherein a roll supported by said spring plate is
resiliently pressed against said other electrically conductive portion
under .the spring force of said spring plate. 5. An electronic apparatus
conprising: a slide tray nounted on a casing of a main body portion of the
apparatus for extraction to a forward pull-out position via an opening
surface of said casing; a resilient nenbeg unted on one of the casing of
the main body portion and the slide tray fdr sliding in a direction of
extraction of said slide tray and for being resiliently contacted with the
ot her of the casing of the main body portion and the slide tray; and = 26
bi asing nmeans for biasing said resilient nmenber in a direction of
extracting said slide tray fromthe casing of the main body portion when
the slide tray is in a housed position within the casing of the main body

portion; wherein d
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a first engagenent hole or an engagenent recess is forned in said other of
the casing of the main body portion and the slide tray or said resilient
nmenber, an engagenent nenber engaged in-said first engagenent hole or said
engagenent recess is fornmed in said resilient nenber or said other of the
casing of the main body portion and the slide tray, said engagement nenber
bei ng engaged in said first engagenent hole or the engagenent recess when
the slide tray is in said pull-out position. 6. The el ectronic apparatus as
claimed in claim5 wherein said resilientgpenber is a spring plate and said
engagenent nmenber is a roll. 7. The electronic apparatus as clainmed in
claim5 wherein said biasing neans includes an ejection plate supported on
said one of the casing nenber of the main body portion and the slide tray
for sliding in a direction in which said slide tray is extracted fromthe
casing of the main body portion or in a direction in which said slide tray
is receded into said casing of the,main delgorgoonlsand a resilient
menber for protruding said ejecti dTher ofg t he casing
menber of the main t ' esi |l fent menber -
i s supported by sai 15 ’
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27 and wherein when the slide tray has been receded into said housed
position, said ejection plate is caused to bear against said other of the
casi ng nenber of the main body portion and the slide tray so as to be
receded into said one of the casing nenber of the nmain body portion and the
slide tray whereby the resilient force of noving said slide tray in a
direction of being extracted out of the casing of the main body portion is
accurrul ated in said resilient nmenber. 8. The el ectronic apparatus as
claimed in claim7 further conprising: a S¢goond engagenent hol e.or an
engagenent recess engaged by said engagenent nenber when the slide tray has
been receded into said housed position; wherein when said slide tray is
extracted out of the casing of the main body portion of the apparatus, that
is during ejection, said egectign plate is noved by the resilient force
accunul ated in said resilhgﬁt nmbey” to en end of jghe gpige stroke of said
ejection plate with respecti to pai dione of the casiing er of
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the main body portion and the slide tray, whereby said slide tray is
partially protruded fromthe casing of the main body portion; and wherein
sai d second engagenent hol e or engagenent recess is engaged by said
engagenent mnenber for holding the protruded state of the slide tray. 28
9. The electronic apparatus as clainmed in claim5 wherein said first
engagenent hol e or engagenent recess is engaged by sai d engagenent nenber
for grounding the electrical conponentsléyykxion said slide tray to the
casing of the main body portion. 10. An ‘el ectroni c apparatus having a
slide tray nounted for extraction on a casing of the main body portion of
t he apparatus, conprising: a resilient nmenber for accunul ating the
resilient force of noving the slide tray in an direction of extraction in a
state in which said slide tray has been receded into the casing of the main
body portion of the apparatus, that is in a receded state; and
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| ock neans for inhibiting.comng into operation of said resilient force;
said | ock neans including: an engagenent portion.provided on one of the
casing of the main body portion and the slide tray, a novenent nenber
having an engagenent portion engaged with said engagenent portion, said
novenent nenber bei ng novably supported on the other of the casing of the
mai n body portion and the slide tray and being noved between a | ock
position in which said engagenent portion_is engaged with the engagenent
portion and an unl ock position in which sdi/? engagenent portion is

di sengaged fromthe engagenent portion, and a do noter as a driving neans

for said novenent neans; wherein 29 said engagenent portion is engaged
with the engagenent portion in said receded state and,_if said engagenent
portion is disengaged fromthe engagenent portion, s& gkide tray s

projected in the pull-out direction fromthe casipg-gf tQie mai n body
portion under the resilient f&3ce accunul ated {n i 5
1

TFsATs.
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resilient nmenber. 11. The el ectronic apparatus as clained in claim11l
wherein said novenent nenber is a rotary lever. 12. The el ectronic
apparatus as clainmed in claim1l1l wherein novenent of said rotary |ever to
said unlock position is by said novenent neans and wherein novenent of said
rotary lever to said lock position is by a return spring. 13. The

el ectronic apparatus as clained in claim 12 wherein said novenent neans is
a rotary cam 14. The el ectronic apparatus as clained in claim 10
further conprising: an ejection plate progyeed on one of the casing of the
mai n body portion and the slide tray, said ejection plate being supported
for sliding in the direction of extraction of the slide tray; said
resilient member being interposed between said ejection plate and said one
of the casing of the main body portion and slide tray for ejecting the
ej ection plate towards the other q?"“rh b%srng-0f1the mai n body portion
and the slide tray.
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