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TITLE OF THE INVENTION 

Electronic Equipment Having a Slide Tray 

BACKGROUND OF THE INVENTION 

Field of the Invention 

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 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 electronic 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 components, 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 the state in which the slide tray a has been pulled 

out of a casing b of the main body portion, the slide tray a and 

the casing b have overlapping portions c shown shaded in Fig.1, 

the contaet portions of the slide tray a and the casing b may be 
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formed of an electrically conductive material in the overlapping 

portion c for grounding the electrical components to the main 

body portion via the contact portion. 

If the overlapping portion c is provided between the slide 

tray a and the casing b, since it is necessary to enable 

mounting/dismounting operations to be carried out in the pulled 

out state of the slide tr&.¥. the overlapping portion c represents 

a redundant portion. The size of the slide tray a is increased 

in depth in an amount corresponding to the overlapping portion 

c thus increasing the size in depth of the casing of th~ main 

body portion housing the tray. 

For reducing the size in depth of the optical disc 

reproducing apparatus, it has been envisaged to use slide rails 

d, d, as shown ion Fig.2. 

Specifically: the slide rails d, d, slidably 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 openi~g surface e. 

By so doing, no overlapping portion is left·. 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. 

the 

Meanwhile, there 

slide rails d, 

is raised a problem if, with the use of 

d, these slide rails are formed of 
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electrically conductive metal. 

That is. since there is no overlapping portion between the 

slide tray a and the casing b. when the slide tray a has been 

pulled out of the casing b. it may be contemplated to form the 

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 enabling 

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 circuit to 

produce shorting. 

For preventing the electrically conductive chips from being 

produced and for improving sliding properties, the slide rails 

d, d need to be formed of electrically nonconductive materials, 

such as synthetic resin. 

If the slide rails d, d are formed of electrically 

nonconductive materials, the electric~lly conductive chips a.re 

prevented from being produced and the sliding performance can be 

raised, however, electrical conduction cannot be maintained 
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between the slide tray a and the casing b, such that it becomes 

impossible to assure grounding of the electrical components 

load~d on the slide tray. 

Since a flexible printed circuit board is used as electrical 

feed means for the electrical components loaded on the slide tray 

a, ground~ng may be realized through the flexible printed 

circuit board. However, owing to various constraints, grounding 

through the flexible 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 inve·ntion to 

provide a grounding structure for achieving grounding between a 

casing of a main body.portion and a 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 the .. 
main body portion for extra.ction forwardly via an opening 

surface, in which an operator may be advised of the fact of 

extraction of the slide tray to a pre-set extracted position out 

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 main body portion whereby resistance against shock 

may be improv"ed and low power consumption may be achieved. 
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The present invention provides an electronic apparatus 

having an.electrically conductive member provided on a casing. 

an electrically c~nductive member provided on a slide tray for 

being electrically connected with electrical components. and 

grounding means formed of an electrically conductive material. 

The groundi'ng means is supported on one of the electrically 

conductive member of the .casing and the electrically conductive 
. 

member of the slide tray for sliding in the direction 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 components loaded on the slide tray may 

be grounded with respect to the casing 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 electronic 

apparatus including a resilient member slidably mounted on 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 main 

body porti_on and the slide tray, and a biasing member biasing the 

resilient member 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 
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portion. An engagement hole or engagement recess is formed in the. 

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

or the resilient member, while an engagement member engaged with 

the engagement hole or engagement recess is provided in the 

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

portion and the slide tray. The engagement 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 with 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 de 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·conventional 

optical disc reproducing apparatus improved over the apparatus 

shown in Fig.1. 

Fig. 3. taken together with Figs .4 to 14. shows a first 
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embodiment of a grounding structure for a slide rail according 

to the present invention, and is specifically schematic 

perspective view showing the state in which the slide tray has 

been pulled out of a casing on a main body portion of the 

equipment. 

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-IV of 

Fig.5. 

Fig. 7 is a cross-sectional view taken along 1 ine V-V of 

Fig.5. 

Fig.8 is an enlarged cross-sectional view showing essential 

portions of the slide tray receded into the casing 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.11 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 



8 

of the lock means. 

_ Fig.12, taken together with Fig.13, shows means for stopping 

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.16, shows a second 

embodiment of a grounding structure in a slide 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 th~ casing of the main· body portion. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the drawings, preferred embodiments of the 

electronic equipment according to the present invention will be 

explained in detail. In the following embodiments, the present 

invention is applied to an optical disc reproducing apparatus. 

Figs.3 to 16 illustrate a first embodiment of an electronic 

equipment according to the pres_ent invention. 

An optical disc reproducing 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. 
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At a mid portion on the upper surface of the slide tray 3 

is ~rotuberantly formed a spindle 4 fitted with chuck means, not 

shown. In addition, there are provided electrical components, 

such as optical pickup, spindle motor and a feed motor for the 

optical pickup, al~hough not shown. The slide tray 3 has a front 

side 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 complete~y 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, ~. forme~ 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 housed 

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 
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lug 10. At the foremost part of the ejection plate 9 is formed 

an _upstanding spring retainer 11. The ejection plate 9 is 

supported on the rear end of the slide tray 3 for sliding in the 

fore-and-aft direction. The slide tray 3 has a rear wall section 

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 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 from the rear wall 

section 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 body portion of the tray 6. 

On the rear end of the ejection 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 horizontally, an intermediate por~ion 15b 

extending obliquely downwards from one end of the supported 

portion 15a and a supporting portion 15c extending downwards from 

the lower end of the intermediate 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 
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shaft 16 formed of an electrically conductive metallic material. 

On .the shaft 16 ls rotatably supported a roll 17 similarly 

formed of an electrically conductive metallic.material. The roll 

17 is resiliently contacted with a bottom plate 18. of the casing 

2 under the spring fore~ of the spring plate 15. 

Since the casing 2 is formed of the electrically conductive 

metallic material, the electrical components loaded on the slide 

tray 3 is grounded to the casing 2 via the main 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 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 plate 15 may be 

directly contacted with the bottom plate 18 without employing 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 
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electrically conductive metal chips. 

_ The bottom plate 18 of the casing Z is formed with 

engagement holes 19, ZO at the rear and foremast ends thereof in 

register with the path of rolling movement of the roll 17. 

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"correspondingly extended for accumulating 

the resilient force. The roll 17 is engaged at this time with the 

engagement hole 19. Re~erring 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 position by 

the lock means is released, the resilient force accumulated in 

the resilient member 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 moved in the pull-o~t 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 



13 

provided at the rear end of the ejection plate 9 is engaged with 

the_engagement hole 19 of the casing 2, the protrusion of the 

slide tray 3 exceeding the above limit under the resilient force 

accumulated in the resilient member 14 is prohibited. This 

prevents the occurrence of a non-desirable phenomenon of the 

slide tray 3 being protruded out of the casing 2 without 

limitations 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 tray 3 has been pulled out to a pre-set pull­

out position, that is to a position shown 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 ~lated, there is a risk that the 

electrical 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 
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of the cross-section (see enlarged lead-out views of Figs.5 and 

8) formed on punching the bottom plate 18 for forming the 

engagement holes 19, 20, so that, when the -roll 17 is engaged 

with the engagement holes 19 or 20, the roll 17 is contacted with 

the end face 22 thus assuring positive grounding. The engagement 

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 side, 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 hereinaft~r explained. 

The lock means 23 includes an engagement member 24 provided 

on the casing 2, and a rotary lever 26 rotatably supported by the 

slide tray 3 and having an engagement portion 25 engageable with 

the engagement member 24. The rotary lever is rotatable between 

a position in which the engagement member 24 is engaged with the 

engagement portion 25 and a position in which the engagement 

member 24 is disengaged from the engagement portion 25. The lock 

means 23 also includes movement means 27 for rotating the rotary 

lever 26 and a de 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 
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of the casing 2. The lower sur~ace of a bottom wall section 29 

of the slide tray 3 is formed with a recess 30 in register with 

a movement area of the engagement member ·24. The recess 30 

reaches the rear end of the slide tray 3. At the forward end of 

the recess 30 is formed a window 31 by partially removing the 

bottom wall section 29. 

The rotary lever 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 of the rotary lever 26 having the engagement 

portion 25 extending rearwards from the mating engagement portion 

25 is formed as an in~lined lateral edge approaching the other 

lateral edge towards the distal end. The forward end of the 

rotary lever 26 is formed as a thrust piece 34 extending in a 

direction opposite to the side of the lever 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 rota.tably 

supported on the inner s~de of the bottom wall section 29. On the 

rim side of the movement means 27 is formed 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 
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bear against the cam pin 35 of the movement means 27. 

On the inner side of the bottom wall section 29 is secured 

the de motor 28. On a rotary shaft 28a of the de motor 28 is 

secured a worm 37 which is connected to the movement means 27 by 

two intermediate gears 38. 39. Specifically, the intermediate 

gears ~a. 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 3.8a, meshes with the worm 3'1, while a 

smal 1 gear 38b thereof meshes with a large gear 39a of the 

intermediate gear 39. a small gear 39b of which meshes with a 

gear 27a of the movement means 27. Thus, if the de motor 28 is 

run in rotation, the movement means 2'1 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 the rotary lever 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 de 

motor 28 is driven for rotating the movement means 27 in a 

direction indicated by arrow in Fig.11, the cam pin 35 is moved 

n unison therewith for thrusting the lateral edge 34a of the 

rotary lever 26. This rotates the rotary lever 26 

counterclockwise in Fig.11 up to an unlock position in which the 
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engagement portion 25 is disengaged from the engagement member 

24. _as shown by a double-dotted chan line in Fig .11. If the 

rotary lever 26 is rotated further until the cam pin 35 is 

disengaged from the thrust lateral edge 34a, the rotary lever 26 

is returned to the lock position under the tension of the return 
. 

spring 36. The de motor.28 is halted when the cam pin 35 again 

has reached the solid-line position shown in F.ig.11. 

As a typical means for stopping the movement means 27 at the 

above-defined position, that is at the lock position. cam means 

shown in Fig.12 and a motor driving circuit shown in Fig.13 may 

be employed. 

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 42. is 

supported in proximity to the movement means 27 by the bot~om 

wall section 29 of the slide tray 27 so that its actuating 

portion 42a faces the cam surface 41 of the cam protrusion 40. 

When the movement means 27 is rotated until the thrusting portion 

41a 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 
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actuating portion 42·a, the actuating portion 42a ceases to be 

thrust by the cam surface 41, so that the switch 42 is turned 

off. 

A motor driving circuit 43 has two channels of circuits 44, 

45. It is into the first circuit 44 that the switch 42 is 

inserted. With the cam pin 35 of the movement means 27 in a 

solid-line position in Fig.11. 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 41~- 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 current flows in the de motor 28 which is 

rotated so that the movement means 27 starts t be rotated in a 

direction indicated by arrow in Figs.11 and 12. At this time, the 

actuating piece 42a of the switch 42 still faces the rion­

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 member 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 41.a of the cam surface 41 to turn on the 

switch 42. The current now flows in the first circuit 44 which 
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then causes rotation of the de motor 28. Thus, the rotary lever 

26 is rotated by the cam pin 35 •nd the engagement member 24 is 

disengaged from the engagement po~tion 25 agal.nst the tension of 

the return spring 36 to permit the slide tray 3 to be protruded 

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 tur_ning 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 switch 

42 is turned off to open the first circuit 44 to halt the de 

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. 

Although the cam 40 and the switch 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 de motor 28, as a 

driving source for rotating th_e movement means 27, and the 
.. 
; 

movement means 27. are interconrtected by gears 38, 39 and 2-7a. 

However, this is merely illustrative and is not limiting the 

present invention. For example, movement means 27A may be 
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designed asa cam pu~ley having the cam pin 35 and an endless belt 

48 may be provided between a pulley 46 and a driving pulley 47 

secured to a rotary shaft 28a of the de motor 28. 

As the slide tray 3 is receded from the pull-out position 

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. 

Wh~n the 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 rotary lever 26. If, from the 

point of abutment of the engagement member 24 against the 

inclined lateral edge 33, the engagement member 24 .performs 

further relative movement, the engagement member 24 thrusts the 

inclined lateral edge 33 to rotate the rotary lever 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.8. 

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

abutted against the rear surf ace plate 21 of the casing 2 and 
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is receded further into the slide tray 3 as it extends the 

resilient member 14 for accumulating the resilient force in the 

resilient member 14 • 

. If the ejection switch, not shown, is thrust as described 

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 the·opening surface 7 of the casing 2 

under the spring force accumulated in the resilient member 14. 

Figs. 15 and 16 i l lustra.te a second embodiment of the 

grounding structure for the electronic equipment according to 

the present invention. 

Meanwhile, an optical disc reproducing apparatus lA 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 rema.ining portions are denoted by 

reference numerals similar to those used in the fi.rst 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 9 for sliding movement in 

the fore-and-a.ft 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 installed under tension 

between a spring retainer 11 of the ejection plate 9 and the 
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forward end of the casing 2A. In the state in which the ejection 

plate 9 is not thrust from the front side. the major portion of 

the ejection plate 9 is protruded from the front end of the 

casing ZA. The casing ZA is formed by an electrically conductive 

metallic plate such that the ejection plate 9 is kept in 

electrically conduct·ive state with respect to the casing ZA. 

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 surface of the bottom wall 

section 29 of the slide tray SA • 
. ' 

At least the bottom wall section 29 of the slide tray SA is 

formed by an electrically co:n4uctive metallic plate. The 
~-. •. ·. 

electrical components loaded on ·-the slide tray 3A are grounded 
... 

with respect to the bottom warr:.section 29. Specifically, the 

electrical components loaded op the slide tray 3A are grounded 

with respect to the casing 2A ·i{~a bottom wall section 29 of· the 
- .• "ii. 

slide tray 3A, roll 17, spring ·~late · 15 and ejectio·n plate 9. 

The forward end and the re.~r 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 SA is receded into the casing ZA o.f the 

main body portion, the forward end of the ejection plate 9 is 

thrust by the forward surface plate 5 of the slide tray 3A,.so . . 
that the ejection plate 9 is receded into the casing 2A. This 

extends the resilient member 14 while locking the slide tray 3A 
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in the receded position. The roll 17 is engaged in the forward 

side engagement hole 19. 

If the lock to the receded position . is released, the 

ejection plate 9 is protruded forwards under the spring force 

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 surf ace 

7 of the casing ~A. However. since the roll 17 is engaged with 

the engagement hole 19, the slide tray 3A cannot be protruded 

beyond a value corresponding to the amount of protrusion of the 

ejection plate 9 from the forward end of the casing 2A. 

If the portion of the slide tray 3A protruded from the 

opening surface 7 of the casing· :2A is held by hand and pulled 

forwards, the slide tray 3A can be pulled ou.t further from the 

casing 2A. With the roll 17 engaged in 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 of the fact that the 

slide tray 3A has been pulled out to the pre-set position. 

Although the present inve~t~on is applied in the above­

described embodiments to an optic~l disc reproducing apparatus, 

it is to be noted that the present invention may be applied to 

an apparatus provided with a slide tray which can be pulled out 

at a casing of the mai~ body portion of the apparatus and in 

which electrical components in need of grounding are loaded on 

the slide tray, such as a tape.,:player. 



11111111111111 11111 1111111 1111 
* C L M S * 

24 

WHAT IS CLAIMED IS: 

1. An electrical apparatus comprising: 

a slide tray mounted on a casing of a main bodf portion of 

the apparatus for extraction forwards from an opening surface of 

said casing and having loaded thereon electrical components in 

need of electrical input/output to the main body portion of the 

apparatus; 

.an electr_ically conductive portion prQvid~d on said casing; 

an electrically conductive portion provided.on said slide 

tray and electrically connected to said electrical components;. 

and 

grounding means formed· ~f an electrically conductive 

material, said grounding means ·being supported on one of 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 ail 

electrically conductive relation therewith, said grounding means 

being electrically contacted with the other of the electrically 

conductive portion provided on said casing and the electrically 

conductive portion provided on said slide tray when-said slide 

tray has been pulled o·ut from the casing. 

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 provided on said 

casing and the electrically conductiv·e portion provided on said 
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slide tray and a spring for resiliently pressing said roll with 

said other electrically conductive portion. 

3. The electrical apparatus as claimed in claim 1 wherein said 

grounding means includes an ejection plate supported on one of 

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 o~ said ejection plate and wherein a roll 

supported by said spring· plate is resiliently pressed against 

said other electrically conductive portion unde~ the spring force 

o·f 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 via 

an opening surface of said casing; 

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

body portion and the slide tray for sliding in a direction of 

extraction of said slide tray and for being resiliently contac~ed 
1.:. 

with the· other of the casing of the main body portion and the 

slide tray; and 
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biasing means for biasing said resilient member in a 

direction of extracting said slide tray from the casing of the 

main body portion when the slide tray is in a housed position 

within the casing of the main body portion; wherein 

a first engagement hole or an engagement recess is formed in 

said other of the casing of the main body portion and the slide 

tray or said resilient member, an engagement member engaged in 

said first engagement hole or said engag~ment 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 apparatus as claimed in claim 5 wherein said 

resilient member is a spring plate and said engagement member is 

a roll. 

7. 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 -~lide tray for 

sl i.ding in a direction in which said slide tray is extracted from 

the casing of the main body portion or in a direction in which 

said slide tray is receded into said casing of the main body 

portion, and a resilient member for protruding said ejection 

plate towards said other of the casing member of the main b~dy 

portion and the slide tray; 

said resilient member is supported by said ejection plate; 
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and wherein 

when the slide tray has been receded into said housed 

posit ion, said ejection pl.ate is ca.used to bear against said 

other of the ca.sing member of the main body portion and the slide 

tray so as to be receded into said one of the casing member of 

the ma.in body.portion and the slide tray 

whereby the resilient· force of moving said slide tray in a. 

direction of being extracted out of the ca.sing of the main body 

portion is accumulated in sa.id·resilient member. 

8. ; The electronic apparatus as claimed in claim 7 further 

comprising: 

a 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 o~ 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 ca.sing 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. 
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9. The electronic apparatus as claimed in claim 5 wherein said 

first engagement hole or engagement recess is engaged by said 

engagement member for grounding the electrical components loaded 

on said slide tray to the casing of the main body portion. 

10. An electronic apparatus having a slide tray mounted for 

extrac~ion on a casing of the main body portion of the apparatus, 

comprising: 

a resilient member for accumulating the resilient force of 

mo~ing 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 

lock means ~or inhibiting. coming into operation of said 

resilient force; 

said lock means including: 

an engagement 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 

movement member being movably supported on the other of the 

·casing of the main body portion and the slide tray and being 

moved between a lock position in which said engagement portion is 

engaged with the engagement portion and an unlock position in 

which said engagement portion is disengaged from the ~ngagement 

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

means; wherein 
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said engagement portion is engaged with the engagement 

portion in said receded state and, if said engagement portion is 

disengaged from the engagement portion, s~id slide tray s 

projected in the pull-out direction from the casing of the main 

body portion under the resilient force accumulated in said 

resilient member. 

11. The electronic apparatus as· claimed in claim 11 wherein 

said movement member is a rotary lever. 

12. The electronic apparatus_ as claimed in claim 11 wherein 

movement of said rotary lever to said unlock position is by said 

movement means and wherein movement of said rotary lever to said 

lock position is by a return spring. 

13. The electronic apparatus as claimed in claim .12 w:herein said 

movement means is a rotary cam. 

14. The electronic apparatus as claimed i.n claim 10 further 

comprising: 

an ejection plate provided on one of the casing of the main 

body portion and t_he 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 

the slide -tray for ejecting the.ejection plate towards the other 
·.' 

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


