2208560 AUTONATIC RECORD MEDI UM PLAYER The present invention relates
géseral ly to an automatic¢ record medium'player, and more particularly, to
adnsaut omati ¢ | oadi ng conpact disc player. A conventional autonatlc record
medi um pl ayer, e.g., a conpact disc player for carrying ou % QEEp t|c
di sc | oadi ng/ unl oadi ng operation is constituted as shown in Fl GJ

FIGURE 1, a nain chassis 11 is provided for supporting sone el enents as
descri bed bel ow. A sub-chassis 12 with an L-shaped section is nounted on
the main chassis 11. A notor support chassis 13 is provided over the sub-
chassis 12. The notor support -chassis 13 and the sub- chassis 12 hold a
disc drive notor 14 therebetween. A driving shaft 14a of the disc drive
notor 14 rotatably penetrates above the nmotor support chassis 13. A
turntable 15 i s nmount ed on AUGEOMARIGREGORD \MEBIUM| REAXERft 14a. Thus, the
turntable 15 is driven by the disc drive notor 14. A loading notor 16 is
nmount ed on the sub-chassis 12. A driving shaft 16a of the |oading notor 16

rotatably penetrates below  the sub-chassis 12. A drive gear 17 is
nounted on the top end of the dr|V|ng shaft 16a. Thus; the drive gear 17
is driven by the | oading notor The drive gear 17 is coupled to a

disc lift 18 thr apgl e The f|r and |
second idler gears!hf%ééﬁﬁo ar%ggg ata #§{ﬁ%u§% f?he fB- ?Ha53|slf? by
support pi necdrdndin riekoper | Vehd . mﬁbéhpth16uD§ﬁ1? ptBSaﬁlaamdmaizare

.ext endi ng fron1the sub-
loading compact disc player

A conventional sutomatic record medium player,“e.g., a
compact disc ﬁlayerthr carrying out an autematié disc
loadihg/unloading'oberation is cbnstitutéd.ae shown.in.

tFIGURE'I. In FIGURE 1, a main chaséis'ii_is previded for
supporting some elements as desciibed'beldw. A subvchassis
12 with an L-shaped section is mounted on the main chassis
11. A motor support chaséis 13 is previded over the sub-
chassis 12. The motor support'chaSSis-i3 and the sub-
chassis 12 hold a disc drive motor 14 therebetween. A
N ' driving shaft 14a of the disc drive motor 14 rotatably
'pénetrates above the motor éuppOrt'dhéssis 13. A turntable
15 is mounted on. the top end of the driving shaft 14a.
Thus, the turntable 15 is driven by the disc dr;ve motor:14.
A loading motor 16 is.mcunted on the sub-chassis 12. A
driving shaft 16a of the loading motor 16  rotatably
penetfates beldw the éub—dhaséis 12. A dri#e-gear 17:13
mounted on the top'end'of the ériVing shaft 16a. Thﬁs, the

drive gear 17 is driven by the loading motor 16.



éhassis 1

first idl

meshes with the second idler gear 20. The large gear section 19a and .t he’ \J
smal | gear section 19b of the first idler gear 19 are coaxially made in one’

body with
carriage
23 is rot
lifting r
lifting r
lifting r
the first
turn. The

2. The drive gear 17 heshes'mﬁth a. large gear section 19a of the

er gear 19. A snmll gear section 19b of ‘the first idler gear

each other. The disc lift 18 conprises a lifting rod 23, a di

19,
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24, a travelling nut 25 and a lifting rod gear 26. The lifting rod

at ably suggorted on the main chassis 11 through a bearing 27.
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idler gear 20. The large gear sect;on 19a,and the small

gear section 19b of the first idler gear 19 are coaxiallf

made in one body with each other.

The disc lift 18 comprises a lifting rod 23, a disc

| carriage 24, a trave;llpg nut 25 and a lifting rod gear 26.

The lzfting rod 23 1s rotatebky supported on the main

chassis 11 through a beering 27. The lift;ng rod geer 26 is

fixed to the 11ft1ng rod 23 coax1a11y therew1th The llfting.

rod gear 26 then mesheswith the second idler gear 20. Thus,

the 11ft1ng rod 23 1s draven by the loading motor 16 throughe

the drive gear 17, the f;rst and second idler gears 19, 20
and the 11ft1ng rod gear 26 in turn. '

The 11ft1ng rod 23 is provided with a feed screw 23a on
the outer surface thereof. The feed screw 23a extends along

the axis of the lifting rod 23. The feed screw 23a of the

: lifting rod 23 screws into the travellzng nut 25 The :

travell:ng nut 25 1s fixed to the disc carriage 24. The .

" disc ‘carriage 24 is mounted to a guade member (not shown)

slidable in the direction along the lifting rod 23. Thus, -
the disc carriage 24 moves in the direction along the
lifting rod 23, when the lifting rod 23 is dr:ven by the:
loading motor 16.

\
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v _
aut omatic disc | oading operation. 'For'exanple, the loadi ng notor 16 fotates
i A~aprescribed first direction during the |oading phase. The | oading notor
16 potat.es in a second direction opposite to the first direction during the
unl'oadi ng phase. Thus, the di'sc carriage 24 travel's downward, as shown by’
an arrow A in the drawi ng, during the | oading phase. The disc carriage 24
travel s upward, as shown by an arrow B in the draw ng, during the unl oading
phase. The disc carriage 24 is shaped to an al nost rectangul ar pl ate.

Gisc 28 in the ans SoURORE HECH] Coas g HEEaRCRE e BRB R otar ound the

disc 28 in the cén e. Tectangu

center of trivspdeires ai.1dddid@ usltaslendLSeh oinGad engli ériql grat equal
to the dianeter of the disc 28 so that the disc 28 is placed in the right
posi ti on ofWuedealiic digG kepding operapitenng BOr ossanmiet uthe abbeding to

penetrate EEﬁc%j%. | 4 rﬁ%é gage. W he djsc 28, _when_ihe |
di sc carriage 24 S%gggﬁg%%iﬁé}ég lﬁ#féﬁggtﬂgé%?§%1%%?#*%ﬁe§§ﬁlﬁgfFh@s a
slit for allomdimy Phawi cathei baPin® BOVEr i 16 t Pets 66k aldli  esébongof the
turntable 15. -The slit and the optical pickup are not shown in the draw ng.
Wien the diddFestion apposi t& o cthp pfiret gl vectirn dluringrthage 24, its
center hol %n!l%a@?ﬁigti at d.li,;\%]c Ke' Pécté'@rdiﬂ éaé)ie--xléveil' us, the disc
carriage 24 1s noved downward, en a d?sc | 0a |ndyoperaflon I'S carried
out. As a desuwardhaslisiow8 by gt caerowna tiw the ndedbend 5. ddhengpthéal
pi ckup is then able to trace an_information -3-. _ o
: loading phase. The disc carriage 24 travels upward, as
_ shown by an arrow B in the drawing, during the“uhloadihg"
\  phase. | |
' ' The disc carriage 24 is shaped to an almost rectangular
plate. Further, the disc carriage 24 Qdefines a round
depression for carrying a disc 28 in the center of the
rectangular plate and an opening around the center of the
depression. The round depression has a diameter almost
equal to the diameter of the disc 28 so that the disc 28 is
 placed in the right position on the disc carriage 24. The
opening allows the turntable 15 to penetrate the'disc
carriage 24 and to engage with the disc 28, when the disc
L ' carriage 24 moves downward. Further, the disc carriage 24
W/ defines a slit for allowing an optical pickup to move in
the radialdirection of the turntable 15. The slit and the
optical pickup are not shown in the drawing. _ |
When the disc 28 is placed in the depression of the
disc carriage 24, its center hole is positioned at the
center of the turntable 15. Thus, the disc carriage 24 is
moved downward, when a disc loading operation is carried
éut. As a result, the disc 28 is placed on the turntable

15. The optical pickup is then able to trace an informatioh_
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track of the disc 28 placed on the turntable 15.. According to the _ .
conventional automatic |oading conpact disc player, at |east two notors, #- - .
e.g., the disc drive notor 14 and the | oading notor 16 are necessary.-

*Thus, the construction of the player becones conplicated. Further, -the d|§t
pl ayer requires a relatively |arge space for acconmodating the plurallty of
notors. The nmatter of space in the disc player may becone a serious problem
when the disc player is attenpted to a mniaturization in size. For
exanpl e, walisof Aerais IBUPLAREAI Bt hﬁedeﬁbmabdeofmautormblIes s
limted in size to a prescribed di nensions. Furthernore, it is also not
advant ageous iAveumsding Usetheptqnaentycoalnauopsathb usadﬂng%ﬁqnnacan

obj ect of theéﬁ{esent i ntion grov i de an autopmatic record nedi um

pl ayer YR c t %%?foﬁ"Bf PRETBK af el - irs TERNFISE &F VA AR |

obj ect 0f14t T aseN odd) x‘i‘é‘tth@f‘oi'olﬁrQi‘bdﬁeéasﬁﬁ-?mﬂ ;musecocrx% medi um
pl ayer in which the size o he player is reduced. A further obj ect of ‘the

present|qgnaﬁnuntiqnpwbvtme ahazgrohacomesecomdlwedmeﬁlplayer i nwhich the
cost of the pI IS rgduc n,order _to ch eve tg ov.e ects an -
aut omati c rec %ﬁUn$$ § ?ch?agﬁfoﬁﬁFP EFPy3pFg Pﬁg“ﬁ%ﬁa Peedi um
accor di n%ﬁ&é%ﬁ%&pﬁédéhfn@r?ﬁ,énblhBHQHTwOBf mot®E | 99%¢ matter
| of space in the disc player may become a serious problem:
when the disc player is attempted to a ministurization in

size. For example, a disc pla?ergfor=meunting-in the ' k“)

dashboard of autobobiles is limited in size to a prescribed N

dimensions. ”
 Furthermore, it is also not advantageous in cost to use

& plurality of motors.

It is, therefore, an object of the present invention to. -
provide an asutomatic record medium player in which the
construction of the player is simplified.

“Another object of the present invention to provide en !

automatic record medium player in which the size of the
player is reduced. ' '

A further object of the present invention to provide ‘an
automatic record medium player in which the cost of the
player is reduced. | '

In order tc :achieve the above objects, an'eutomatie“'
record medium player for sutomatically playing @ record

medium according to one aspect of the present jinvention,



a nDtor means which rotates in a flrst d|rect|on and in a second direction,
oppogite to that of the first direction; 5 : a first drive nmenber

" golwl ed to the notor means for driving a record medium | oaded thereon
during pl ayback; a second drive nenber coupled to the notor neans; a
novabl e autonatic operation nmenber for 10 automatically | oading the record
medi um ont o the f rst_drive menber in response to the first direction
‘rotation of t et 67 Reans; or automatically unloading the record nmedi um
fromthe first dri va menbermeansewpboherbbatés s$pcanflidstedirentiohat i on of

the mot or ann hNEcaUhATALLECPPGR! LORoBRERCEC! PRLULBILR 0N 1] age

menber for Ioa I ng or recor Gm ORt 6 or Tromthe first
drive menber aﬁﬁf%tg@iﬁecﬁtﬂber for guiding the | oading or unloading '

movenent -ofsthe cargi pgesfeaPsle Bmber codpfldl €l @ﬁgbﬁétEQrmnghECt'Vely

coupling the second drive nmenber to the autonmati.c operation ne and a
control menberfQ%rdEbVing| #i FECPRe Bedivn headed there’pofyEing novenment of
t he autonatlcpmhyhﬁ¢wn 25 menber. According to a second aspect of the

i nvention, there is_provid ddﬁg autongtlc d|Sfe8 @Xer for automatically

pl ayi ng a di sc conmpti3FRg® YBr "HERRE ; C3pP athe sBOFAF nPEBRE’ coupl ed

to the notor means & anovabhéi agtohatilc sopenatiionemembber fooupl ed to the

motor Meany automatically loading the record medium onto the first

' drive member in response to the first direction -

rotation of the motor means, or'autematicaliy unleading

the record medium from the first drive member in

L/ response to the second direction rotation of the motor

15 means, the automatlc operation member including a
carriage member for loadlng or unloadlng the record
medium onto or from the first drive member and a guide
member for guiding the loading or unloadlng movement of
the carriage member;

20 a clutch member for selectively coupling the
second drive member to the automatic operation member:
and - : - !

‘a control member for controlling the clutch member
in response to movemeht of the automatic operation

25 member. : _ _ ‘

v According to a second aspect of the invenfion,
there is prov1ded an automatic disc player for
automatically playing a disc comprising:

a motor means:

30 a disc turntable cbupled to the motor means for

rotating the disc;

a drive member coupled to the motor means;

a movable automatic operation member for
automatically loading the disc onto the disc turntable

35 or .un\oqc\'\(\% the disc from the disc turntabl_e, the '
automatic operation member including a disc carriage

S



‘a novabl e automatic operation nmenber for automatically |oading the disc’
onto the disc turntable 35 or unloading the disc fromthe disc turntable;.-.-

t he autonmatic operation nenber including a disc carriage for |oading of
unl oadi ng the disc onto or fromthe disc turntable and a guide nenber for «~
gui di ng the | oading or unloading novenent of the disc carriage; 5 a

- clutch nenbe&d&ouc%%fng|¢gﬂuhrmau&m@gtméedﬂscvonﬂ?nbfrfﬁemtFﬁeaﬁieﬁﬁ%lC
operation ne a.contr e r ntr ing, the,clytch nmenber in
response to t JQﬁﬁgkﬁnﬁné;ét %3%3?%§£?%€ ongr%fgéhnﬂeﬁ%%rlo aPei 8fal

obj ects and @mkmadxﬁg;mﬂvemenpr@éehme1£n5¢nmenr1@gemnII be apparent to
persons skilled i té‘fu@éﬁ %r%%fl £oH e £ %céi‘«‘?ei 'J:&‘é\fefgnge%ﬁé' Biigg and

t he acconpanyi ng draw n are hereby 1 ncot por n and constitute
a part of thme %9 ¢ ¢cﬁ#t¢mﬁﬁ$% eRFFA EieD JppRReF At #BA of the invention.

and 15 many of tfaeéaﬁ@ftdﬁnﬁem@anf@ﬁeéoﬁ%ﬁpin@n thebe1ieafli h¥mBliai ned

as the sanme becones better understood by reference to the foll ow ng
detail ed desdfi FESRPIRRTR oHt fePeement (Shrtkei %Htﬂﬂ‘?ﬁl?hepﬁ‘éé*é?rﬁ&nmeﬂﬁ“
drawi ngs, wherei n:adifitional Folgjéectd and dadeshtages Sfevhehprengnsd

ooy ronat] MRS AP B HRRREh 45 BREEnd! BRLELE hp, FhBorei g °
conpact di sc apitayfgronP5 sitedy dofigthe foblowisgndesoviption, and whech a di sc
accompanying draw1ngs which are hereby 1ncorporated in
~and constitute a part of this spec1f1cation.
A more complete apprec1at10n of the invention .and
15 many of the attendant advantages thereof will be
' readily obtained as the same becomes better understood

x,: - _I'
-~ -

by reference to the folloWing detailed description when
considered in connection with the accompanying
__draWings, wherein- _
20 Figure 1 is a sectional view showing a _
conventional automatic loading/unloading compact disc-;
player; | - f__ ._ d | | .

Figure 2 is a sectional view show1ng an embodiment

of the automatic loading/unloading compact disc player
. 25 according to'the_present invention, in which a disc
carriage is located in a raised position,'and _ .

Figure 3 is a sectional View showing the | (!
embodiment of the automatic loading/unloading compact -\
disc player according to the present invention in

30 which the disc

SA



‘carricage is located in a raised position; and Figure 3 is a sectional view -
skowi ng the enbodi nent of the automatic | oadi-ng/ unl oadi ng conpact disc
ipl.ayer accotding to the present invention, in 30 which the disc

carriage is located in a descended position. The present invention is
generally able to be adapted for automatically supplying and/or w thdraw ng
a record mediumto and/or froma record nmediumdrive nmenber of the

appar at us. cawtwagen1entodauedtinfatﬂespeaﬂeﬂtpbadﬁmhnon w || be described
in detail with reference to the FIGURES 2 and 3. Throughout draw ngs,
reference nunerals or letters used in FIGURE 1 (Prior Art) will be used to
designate |ike or equivalent elenents for sinplicity of explanation.
Referring now to FI GURE 2, an enbodi nent of the automatic record nmedi um

pl ayer according to the present invention will be described in detail. The
enbodi nent of F GURE 2 shgms an % anpl.e adapte forb ran automatic
| oadi ng/ unl oadi h)® cBRBEEE dr SV ep 98rlslﬁepﬁ ¥pabl |Q1Qﬁuﬂﬂﬁ35%ﬁ.ls

provided fgge swe@&awgaiwesabsmha aadqie%cw:bﬁérlaem\g a Acudfighassis 12
with an L-shaped section is nounted on the main chassis 11. The sub-chassis.

supports medium toaangy/or SOpmAaerpmg pedinm3drivie tmembrext @rf 3he
rotatably enetr tes aﬁove t he s chas
a

t.
e 0057, oHPuC BR°eRHEIPERR Be Rbe preserdryartiiny SfadY
30a. - TTHEbetJEbéﬂiﬁéébhﬁ d8th3l with reference to the FIGURES 2 and

3. Throughout drawings, reference numerals or 1etters used

in FIGURE 1 (Prior Art) will be used to designate like or

Ive

) equ1va1ent elements for slmplzcitv of explanat;on
Referring now to FIGURE 2, an embodiment of the
automatic record hedium player accdrding to the preseht
invention will be described in deté;i. The emhodimeht éf
‘FféURE 2 shows an example adhbtad fbr, e;g., an automatic
loading/unloading compact disc player. _ '
In FIGURE 2, & main chassis 11 is provided for
_ éupporting some eleménté'as'deécribed below. A sub-chassis
12 with an L-shaped section is mouﬁted on the main chassis
11.

_The ..sub-chassis supports a motor'so,
O/ I " A driving shaft 30a of the motor 30

rotatably Penetrateé' aboVe the sub-chassis 12. . A

first drive member. e.g.. a turntable 15 is mounted on the
- top of the driving shaft 303. Thua, the turntable 15 is
driven by the motor 30. ' o
A second drive member, e.g., a drive gear 17 is mounted
on the driving shaft 30a'¢oaxia11y with fhe turntable 15.
Thus, the drive gear 17 is driven by the motor 30. The |
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driven by the'thor 30. A second drive nenber, e.g., a drive gear ‘17 i-s
mounted on the driving shaft 30a coaxially mnth the turntable 15. Thus,
drive gear 17 is driven by the notor 30. The -6- drive gear 17 is .

coupl ed t
and the t
gear 17 i

o the bottomof the turntable 15. For exanple, the drive gear
urntable 15 may be made in one body with each other. The drive
s coupled to an automatic operation nenber, e.g., a disc lift

and a carriage guide 31. .The drive gear 17 .and the disc’ lift 18 are
coupl ed t ke gearer1? hisugbupled| tot the bottpbmngfreieerturaitébled 1@ Ut ch

gear

d 19
IS g i nrdd | Sangl S B68 orive, Seds;

the main

support pins 33, 21 and

and a sgsond i dler gear 20. The clutch-
187gnheo t&FetP&tl&t M5 peavo ke ed

Qhﬁ£§lﬁhJénéWbé@gpﬁiihpéaéh3§thgl and 22, respectively. The’
ext end fromthe main chassis 11. The

drive gear 17 el edid ve geanr ye g&acOEB&édONOSEa aiitoha tdlcubplergadon32.
smal | gear qgtlon 32b of he- cLyg ear .32 nesheswith the first idler

95t ge sbear t9¢

t he.
17 ™
18

gear
on

A

18n8n8he SARFRageapudger 33n 3Mbef the

gear
cl utch geairﬁze ag@axeownachaytmdaisa Qﬂ?tdey Pet B OkBebach? ch
gear 32 is slidable along the support pin 33 .a ngqggrﬁﬁg ?2 |§ﬁﬂﬁﬁned

bet ween t Hhxqughp Mewimdccmlmnmehhemsela . @hecdutthe geiaas 3205 i ng

34 blasesé

gear 32 i
pin 33.

8 B Aol 1'SE o REGHE TAToROFpuE 000! BS St
Idluﬂ&hLghuﬁ(3thndlﬂmeof;ibe and second idler gears 19 and
2d'are.rofa£aply #oﬁnfed dn the main chaséis?11:by_supporr
pins 33, leand“?Z, respectivelf.. fhe support pins:as,.ZI
and 22 extéﬁd' from the main chassis 11. The drive
_gear 17 meshesWJth a large gear sectzon 32a of the clutch.
gear 32. A small gear section 32b of the clutch gear 32
mésheswith the flrst idler gear 19. The large gear sectzon
32a and the small gear section 32b of the clutch gear 32 are
coaxially made in one body with each other. _

The clutch gear 32 is slidable along the support p1n
33. A bias spring 34 is mounted between the clutch gear 32
and the main dhassls 11. Thué,.the bias spring 34 biases

the clutch gear 32 upward. The upward position of the

‘clutch geaf 32 is defined by & stopper 33a formed on the top

end of the support pih 33. 1In the upward position of the
clutch gear 32, the large gear sectlon 3Za of the clutch
gear 32 engages wzth the drive gear 17.

The d;sc 1ift 18 comprxses a lifting rod 23, a disc
carriage 24, a travellzng nut 25 and a lifting rod gear 26.

- The l;fting rod 23 1s rotatably supported on the main

t

W
o

chassis 11 through a bearing 27. The lifting rod gear 26 is .

fixed to the lifting rod 23 coaxially therewith The lifting
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“gl-uteh-gear 32, the Iarge gear sect10n"32a of ‘the tlutth gear 32 engages
w-#h the drive gear 17. ‘The-disc |lift 18 conprises a lifting rod 23, a disc
maaglage 24, a travelling nut 25 and a lifting rod gear- 26. The lifting rod .
23~'s rotatably supported on the main chassis 11 through a bearing 27. The
lifting rod gear 26 is fixed to the lifting rod 23 coaxially therewith The
lifting rod gear 26 then nmesheswith the second idler gear 20. Thus, the
lifting rod 23 is driven by the nmotor 30 through the drive gear 17, the .

clutch gear, 32 _ thefirst and co ears, 19.. 20 and t lifting rod
gear 26 in Pé geat &6 | |nh§‘ng‘3 é@%%%ﬁ\ﬂ%’@d‘%’t@? R s %‘é on
the outer gyl 23@+ipgy eQid 23THe (RALEIE AW tIRR AN D %mémetﬁél s of
the lifting rod 23. . The feed screw 23a of the lifting rod 23 screws into

t he travelﬂrﬁgenGBaZSIT;ﬂﬁbqIQ*H§Qhrqyann3z%5ﬁkﬂfﬁ»&ﬁkt&ﬁdfﬁﬁ@ﬂ%@ carriage
24. The di arrla | SO unt.ed. t.Q the garri uide 31. The -
carri age gaﬁéé %%pr% e?oa q,ol&%nga xﬁ \ﬂﬁq"f gﬁ%ﬁ‘hﬁn?ﬁ and a
gui de rod gear Qﬁe 1HFe igig %crcn ¥ igrovildid i s WPRsd® e NE3 88O
chassis 11 through a bearing 38. The guide rod gear 37 is fixed to the

‘gui de rod 3becentex ppniiscetiharecthe Jihaid qash srnaw 234 se:smd%o%btpw to
the ol UChBE20.38 L QAT I thdibd O (N ol ol U0 ThEa (041 Ehgne

fourth idler géars are not Sh edra cons Si m ar to

the first 3dddtiagondd @eisgenss ikanthe & ravaliig \mly. 25 .ThUBhet he guide
-rod 35 is al:so driven by the notor 30 through the drive gear 17, the clutch
gear 32, tK&aVRAAdng@WoES Hs fivedydp thehPisr carriage 24.

: The disc carriage 24 is also mounted to the carriage
\ / guide 31. The cafriage éuidé 31 comprises a guide rod 36, a
travelling bearing_sé and_a guide rod gear 37. The guide
rod 35 is rotatably_suppqited'on the main chassis 11 through
a bearinglss. The gﬁide.rod gear 37 is fixed to the:guide
rod 35 coaxially therewith The guide rod gear 37 is then
coupled to'the_clgtch qeai 82 through third and fourth idler
: gegrs. The third and fourth idler geérs_are not shown in
the drewing but constituted similar to the.firét and sécond |
idler geérs 19 and 20, respectiQely. Thus, the guide rod 35
is also driven b? the mofor,so.through_the drive gear 17,
wh  the clﬁfch geaf 3%, the third and fourfh_idlef.gears and. the
U/ guide rod gear 37 in turn. _
| The guide rod 35 is provided with a feed screw 35a on
the outer surface thereof. The feed screw 35a extends along
the axis of. the gu:de rod 35. The feed screw 35a of the
guide rod 36 screws into the travelling bearlng 36. -That,
is, the travell;ng_bearing 36 is constituted similar to the
travelling nut 2§ of the disclliff 18. The travelling.
bearing 36 is fﬁxed to the disc #arriége 24.

The guide rod 35 of the carriage guide 31 is driven by
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guide rod gear 37 in turn. The guide rod 35.is provided with a feed screw
35a on the outer surface thereof. The feed screw 35a extends al ong the

axis of the guide rod 35. The feed screw 35a of the guide rod 35 screws *Zf '

into the travelling bearing 36. That is, the travelling bearing 36 is
constituted simlar to the travelling nut 25 of the disc lift 18. The
travelling bearing 36 is fixed to the disc carriage 24. The guide rod 35 of

the carri Is S Y | Ve, r 17 together, with the
lifting rgggzggw-gT %S‘E' t‘%re t&f'd%ﬁ?\éeam%t&g %_sf’aﬁfinwsé Tg'gt h&™#Prect i on
al ong thethef disg cedridge 4 abiyimdwish 3n thardhget beofDREHRAGL thehe
di sc carriage_24 is prevented from rotation around the lifting rod 23 due
to the cattfidBggtirde 231 anthdhepgids rad t3. noPerigg thangevem@ntesponse

to a | oading Rhase -.qt..anunlaadi 10 the aut Leodi |.oad
oper at i ont H9paH a5, cabrAUad AT AR O] 1Hn LFBAL Tl §FphRE, tRY
directionldgxing rod [2dadivey tohatm caheidgy qgguider®iates in a second
di rection opposite to the first direction during the unloading phase.

Thus, the di scTb8r FPigeism Qfa e makaRa3d changes i hEeBROBPRORCARI N t he .
drawi ng, qUkj t aadiy mﬁ?3 '%yf lade CAL T+ REC, I war d,
'as shomggéug%ga_ ?lgvgv%B%:ﬂgtrﬁe _r.aavain - ‘%lk.ll’l ng_'-?!:ti h{t:aﬂgn?%g?i’%%gxghgsigg The
di sc carrilegdifg opesiadgen.t 0 Fanr axample ccthagudwor pBat eotakast hera t he

disc carriage 24.defines A round depression for carrying a dis¢c. 28 in the
center oprgﬁcFéPF§h§3RQF diﬁﬁ?%ﬁﬁf@é?ﬁihﬁﬂ{kﬁaiﬁﬁaﬂ“.h@g9§ﬁtergaﬁ_the

" motor 30 rotatés in a second direction opposite to the first

direction during the uhloéding'phasé:' Thus, the disc =~ \/

carriage 24 ‘travels downward, as shoﬁn by aﬁ,érrow'A'i§5the
drawing;:auring thé-léadihg’phase;' Tﬁe.disc éa;fiaéé 2@ .
travels upward, as shown by an arroﬁﬂb_in_fhe draﬁing,l |
during the’unloading'phése;' ' o -_ - | |

The disc carriage 24 is shaped to'anﬁaJmosf regtahgﬁlar
‘plate. Further, the disc carriage 24 defines . a round
'depression'for carrying a disc 28 in the-ceniér of the o
rectangular plate and an opéﬁing:around_the.dentef'qf the:
depression. The round depression has a diameter almost-f
equal to the diameter of the disc 28 so that the d;éc-za_ié
placed in the right position on ihe disclgaffiage'24._.Thé \
opening allows the turntable 15 to pedétrate the disc o
carriage 24 and to engage with'thg disc 28, when the disc
carriage 24 moves downward. Further, the disc carriage 24
defines a slit"fbr allowing én[opticéi picku§ to move }n.
the radial direcfioh of the tﬁfnfable'15§"fhe slit and the
optical pickup'aie not shown in the dféwiﬁg; |  _ |

When the disc 28 is placé& in ghe'depression.of_fhé'l

disc carriage 24, its center hole is positioned at the

—9-
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. disc 28 i§

e R L Tereisiessreaiaarsarven

depreSSLon The round depression has a dlaneter al nost equal to the

draheter of the disc 28 'so that the disc 28 is placed in the right position.
Fhe disc' carriage 24. The opening allows the.turntable 15 to penetrate

the'disc carriage 24 and to engage with the disc 28, when the disc carriage

24 noves downward. Further, the disc carriage 24 defines aslit for

all owi ng an optical pi ckup to move in the radial direction of the turntable

19, T0°, bt UL RaBE R, £1001, SH0"R4b0 LRES0H 31, 00T 1P

essi on of 8i SC car

hole is pmwbﬂommﬁd‘te whéh -a dzﬁenleédﬂ)ﬁgtbﬁei‘utﬂbﬁbhe tarriéus, the
disc carriage 24 is noved downward, when a disc | oading operation is

carried oft -AsAB Bedlaqultncthe 5‘3128 PENETSIA R 1R §RR ntumRrkahle Hen t he
di t t |
-pziﬁuga{; g@n%§ﬁ$e to ?%ﬁ%gﬁgﬂé ﬁa ggg%gggéggogb Phe ugrgggbfgced on

t he turnt pblsdtion.Thaht prioal agﬁcieépl S$spthenhdablei tb &rpaer aaf clutch
controllers 39a and 39b at the bottomthereof. The clutch controllers 39a

and 39b pﬁ&?'ﬂ?é‘(ﬂ%t%‘ﬂ%é? 3*2*%%&&&%@&%9@ Pﬂe"BPaS“S‘BFFﬁé%é -as
shown in Fl GURgH3, ﬂi\gﬁ f‘rig 3§dﬁ§sﬁf’i’ﬂ ggeokogqhqghphase.

Thus, the | arge gear sectlon utc ear I Ssengages fromthe
drive geacobirollhwahaaa(and|3gheQﬂ tha HeStemdtberebé Iombennahtph5|t|on

due to the |nert|a of the di arriage 24 and the disc Lift 18 after the
the clut cfogizriisns, d%n ?é'?fg PTefs: khe F1yEchegpar;32 downward

. against the bias spring 34, as shown in PIGURE 3, 'when the
\ disc ‘carriage 24 descends in the loading phase. Thus, the
large gear section 32a of the clutch géar 32 disengages from
the drive gear 17. The disc carriage 24 can descend to the
_=16wermost position due to the inertia of the dié& carriage
~ 24 and the disc lift 18 after the the c¢lutch gear 32 has |
disengaged from the drive gear 17.
When an unloading operation of the disc 28 is directed._
a prescribed trigger means such as a conventional electro-
magnetic plunger (not shown) is activated., The unloading
operation is automatically directed when a playback of the
disc 28 has finishéd, or forcibly directed by a user's will.
\'Q The plunger presses the clutch gear 32 upward; "The clutch
controllers 39a and 39> are slidably mounted to the disc
carriage 24 ' perpendicular - . to the plane of
the disc carriage 24. Thus, the clutch gear 32 méﬂms'thh
the drive gear 17 against the clutch controllers 39a aﬂd
39b. | e
' The motor 30 rotates in the second direction, as
. described before; during the unloading opération.' Thus, the

' disc 1lift 18 drives the disc carriage 24 upward, as shown by

- 10 -



When an unl oadi ng operation of the disc 28 is directed, a prescribed
trigger neans such as a conventional el ectro- magneti ¢ plunger (not shomn)

is activated. The unl oading operation is automatically directed when a q$ %
pl ayback of the disc 28 has finished, or forcibly directed by a user’

wi-ll. The plunger presses the clutch gear 32 upward. The clutch

controllers 39a and 39b are slidably nounted to the disc carriage 24 i
perpendi C¢hg@’ arrow B in thé apﬁvphénetﬁi'oh?ﬁ LheC ool gehentENUS, the -
clutch gear 32 nmeshes with the drive gear agai nst the utch controllers

39a and 3@bon¢hetha)tsmaw 10i a32s 19 Efeabdcdhd dl'l‘rt_mctdm mtdew-i-?.lsed .
before, dur| t he unl oadi ng, pper at i Thus, . t.he sc lift drives t he
di sc carrF2y8 ?ﬁ%p% 03"%% %ﬁ €ﬁ°ﬁygp‘elﬁu”‘%°b§ %Indé\ﬁ‘é‘q F%hne drawing,
through t4g168a% o) BRI 6n ATONEe ! AE3E8C2BS 1587, 34 ekampA ARM1aded Ne

disc carriage 24 releases the disc 28 fromthe turntabl e 15 durlng t he.
unl oadi ngf vpwr sheodisTheanrieges24 sbyf arcopyepitd onadl dhdsd cheowiinige: di sc

24 h wh he d -
carr i age FechFademy wien Bi 8158 CRRRTa0, RS Hheted\c GE L8 TS stored
in a presgpheeholitt pdd PEidA. SPPREn| NPheSA2SE) 28A isist¥tdd Sl ie0n of the

disc carriage 24 is determned in response to every disc storing space.
The rai segrpsortibad idigetsteringysnagsulnet sbomdint ed on the disc:

cove 85 oS o EHE G AR By ko D BBl e
in response to every ‘disc storing space. The raised = - -
position is detected by a counter 40 mounted on the disc . Q-)'
carriage 24. 'The comter 40 counts notches 4la, 41b ... 4ln provided
in the apparatus aligned along the samedirectionas the lifting rod 23. The
disc:carriaée 24 stops at a prescribed raised position; when
thé COuhtgf.40-dete¢ts a notch_correspénding to a preScribed'
disc storing sﬁa_ce in ﬁhich thé disc 23. is to be stored.

o After the disq 28 has been unloaded, the disc carriage
24 moves to another raised position fér;lqading another disc
the:eon. The discfcarriage'24_then descends for carrying
the other disc to the turntable 15. Thus, the automatic
disc changing.opefation-is completed.

In the embodiment as described above, the gear . = - _ \ o

couplings among'theadfive gear 17, the clutch gear 32, the
first and second idler gears 19, 20 and the lifting rod gear
26 are used to transmit the rotation of the motor 30 t6 the -
disc lift 18. Howevef,-oﬁher transmission means such as
roller couplings or belt couplings, etc. may be used.
Further, in the gbbvefmeniioned-embodiment'a_disc such#§2“$T”"t&.'
compact disc is e;plained as a record medium to be playédﬁby_

. the player. However, the present invention can be easily

= 11 -



)disc carriage 24 stops at a prescribed raised position, when the counter 40
detects a notch corresponding to a prescribed disc storing space in which
';Ethgjdisc 28 is to be stored. After the disc 28 has been unl oaded, the disc
carri-age 24 noves to another raiséd position for |oading another disc

t hereon. The disc carriage 24 then descends for carrying the other disc to
the turntable 15. Thus, the automatic di sc changi ng operation is

- conpleted. _Ln.th nbodi ment :as descri bed above, .the gear couplings anong
the drive a%aPiﬁs,gPﬁeacFaPeﬁtggaﬁégz Riayer sych, as & GARFS ?ﬂééﬁ%rs 19
20 and t hephg{bbnganad 2aped ed st T 8 ¢ td t he :
not or 30 ;ag tEe d?gc If)gf 1§. p&ﬁh\?eé\gr, %?ﬁtg trarésunc% ssi oér?é;eﬁa%&gjch as
rol | er coupPARYysosr ap¥iidesodpprngdavenn. fay thdsiambe F tdapstam ohea

Fecord medt GRSt 5EB8 SPavaAens®: ReuiELAR RAR Ve mirtady Rt o
can be easmbYor 30dagt Gdtﬁ?b aArive alenbdra RO BN @5 theassette tape

pl ayer (anal og tage pl ayer a digital audio tape player (DAT) or a video-
t ape pl ayekurntabipi $5cd5cthg ebpyeaembodimente reel spindle is nounted on

the drive shaft.30a,0f e_nmotor . tane drive.menber corresponding to
the turntable 1‘}>ﬁi gh hgggggﬁggﬁggeﬁﬁbq%ﬁﬂ%et 'ab&?e-cr?é'rﬁ’ﬁﬁ?ecgtp”ge :
enbodi ment 31t he eansitegetedi ddm3lairs teORYe Wi 196 |19, t THde L scehéft
18. That is, the carriage guide 31 is driven by the drive gear 17.

However, tRBTEARFPagigei 44 38 dxivier dvhshaudirive mearddent IROWERA ¢ he
drive geartpel BabRiggtag8iab"810Wat it dffk Ricddf independently from

\ 4 the drive gear. 1In this case, the outer surface of the
~  guide rod 35 is mede as flat . Then, the travelling
bearing 36 is made - a conventional lubricative bearing.

"In the above-mentioned embodiment, the present
~invention is adapted for'automatically loading/unloading a
disc. Thus, the carriage guide 24 is provided for
loading/unloading discs, and the disc lift 18 is prbvided'
for moving the disc carriage 24 upward and downward.
However, the present invention can be adapted for other
\ ) automatic operations, e.g., &n automatic disc changing
operation. In this case, the automatic operation membér
gorresponding to the disc 14ift 18 in the above embodiment is
used for automatically operating the automatic disc
changing. Then, the clutch controllers 39a and 38b pro#ided
adjacent to the dlutcg gear 32 areactivated in a
coordination with the automatic disc changing operation.
As described above, the present invention can provide

an extremely prefefable automatic record medium player which

.._ 12 -
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guide rod 35 is made as flat . Then,- the.travelling bearing 36 is
made a conventional lubricative bearing. In the above-nentioned - o
enbodi nent, the present invention is adapted for autonatically S
| oadi ng/ unl oading a disc. Thus, the carriage guide 24 is provided for

| oadi ng/ unl-oadi ng discs, and the disc lift 18 is provided for nmoving the
disc carriage 24 upward and downward. However, the present invention can be
adapted for other automatic operatlons ut omat | c_di s¢ -¢changi ng
oper at i on. i8nsémpdec 4 Conas THR GIRR (F?ﬂﬁégﬁ {h1é%§ﬁ) d??%@éoﬁﬁlng to

t he di sc I#%é 18 in the above enbodlnent is used for automatically -
operating tautomatic disc changi ng. Then, the clutch controllers 39a and
39b provided adjacent to the clutch gear 32 areactivated in coordination
with the automatic disc changi ng operation. As described above, the present
invention can provide an extrenely preferabl e automatic record nedi um .
player which - 12 -  is sinple in construction, conpact in size and cheap
in cost. - 13 - CLAI M5 1. An automatic record medi um pl ayer for
automatically playing a record nedi um conprising: a notor means whi ch
rotates in a flrst dlrectlon :

- 13 -



5 and in a second direction, .opposite _to that of the first di rection; a
fi4-&t drive menber coupled to the notor neans for driving a record nmedi um

d thereon during playback; 10 qulve nmenber coupled to
tﬁg'rmt or neans; a novable automati H“lmz mumﬁmﬂ r for automatically
| oadi ng the record mediumonto the frrse drive e In response to the
first directi gparMsati on of the notor neans, or autonatically unl oadi ng 15
the record nfgrumitromthe first drive menper in response to the second
direction rotationlof tHP RHIMSEH LTS MRGHR iIRLBIRF #9%n nenber:
i ncl udi ng a caurbionge: rstey ;flca’y:l'lr(gi(ﬁ ﬁ@w’rwmaﬁdimg:dmzr@n(g:d medi um ont o
or fromthe first driv rrenbe qietzo rrenberffor qﬁ[dln t he -
| oadi ng or unl oadi r?g"fﬁ) Ehen % "f cérrr 3 gee r‘?é‘r’rbaer 18t er for
sel ectivel p camd iimg & mmmmcmmmosna Heo athiarec § cthoper ati on
menber; and 2%;, ¢ d5§ J ‘menber for controlling the clutch nmenber in
response to novenent e autonatlc operati on nenber. 2. The pl ayer of
claim1, wherein t e et drimmanher gawnrlad e tthe agiendgeesrsber and
s 30 noveablggyt Qﬁ:@.lt\hﬁ{ng& t¥edd¥ Grddihvid Q SHIEE tHer sbrP Rl 4 engagi ng
the clutch negﬁ he player of claim2 wherein the control menber
“includes clut Q&ﬁﬂﬁ*ﬂ nmeans, for disengaging the clutch nmenber fromthe
second dr inge nenbe.ra,es‘et_c&fnaEdrixke meatberagoupdiertdiachd amshask tiiwamecor d
medi um ont o

a movable automatic operation member for
automatically loading the record medium onto the first
.drive member in response to the first direction
U rotation of the motor means, or autométically unloading
15 the record medium from the first drive member in
response to the second direction rotation of the motor
means, the automatic operation member including a
carriage member for loading or unloading the record
medium onto or from the first drive member and a guide
20 member for,guiding the loading or unloading movement of
the carriage member ;

a clutch member for selectively coupling the
second drive member to the automatic operation member;
.and . | _ o L )

25 a.control.member for controlling the_clutch member

el
~

in response to movement of the automatic operation
member. . _ _ _ .

2. The player of claim 1, wherein the control

member is mounted on the carriage member and is
30 moveable together with the carriage member to a
position engaging the clutch member.

3. The player of claim 2 wherein the control
member includes clutch control means, for disengaging
the clutch member from the second drive member after

35 the carriage mehber has loaded the record medium onto
the first drive member.

14-
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the first drive menber. 14 4 ' f claim3 further conprising.
means for activating the clut ﬁﬂ!lm F“i' wglﬁe with'the second drive . ~~
.cI9.L M

menber agai

nst the control ne yer of claim1l also . uﬁpgﬁi

i ncluding gear 5 neans for coupling the guide nenber with the clutch

nmenber. 6.
i ncl udes a
1 wherein t

The player of claim1 wherein the automatic operation nenber

e cont Fol mihBoPLAKBE, AL CaPACR £5nthsF senklIC, W T T

clutch nenbermea@ns fan agtiévatipgdtbe glajreh membext deaengsde wWwitlying a

di sc conpri
not or neans

neans; a novabl e agtoma

Si fe d8cond drdvBPhembBRARFaidsH THel Woritdlie edipded to the

for rotath& the_disc; a diive nmenber coupled to the notor
he ppavsti 68 FAREEY 1t &lsop 1RGNN 493F | oadi ng

the di sc ot omé8RsdiEse touplabgethe gohidedmegibele wdithC thedBlreeHli sc

t ur nt abl e,
| oadi ng or
menber for

t he agtonatic operation nenber including a disc carriage for’
unT8®8Phg the disc onto or fromthe disc turntable and a guide
gui di ngét he rhadplgyer % ciAladadilnghenredme rtheofautmmal o

carriage; a chylel+TBAPRERLAE $RLTGHELSY LUYYd HdilG UHatying

10

15

20

- 25

30

35

member. o

7. The player of claim 1 wherein the control
member includes clutch control means. aligned with the
‘clutch member. -

8. An automatic disc player for automatically N
-playing a disc comprising: - B : _ \

a motor means: o _ '

'a disc turntable coupled to the motor means for
rotating the disc:; '

- a drive member coupled to-the motor means:;

a movable automatic operation member for
automatically loading the disc onto the disc turntable
or Lm‘oqdina the disc from the disc turntable, the
automatic operation member including a disc carriage
for loading or unloading the disc onto or from the disc
turntable and a guide member for guiding the loading of
unloading movement of the disc carriage:;

‘a clutch member for selectively coupling the drive
member to the automatic operation member; and’

a control member for controlling the clutch member
in response to the movement of the automatic operation membes..

9. The player of claim 8, wherein the control
member is mounfed on the disc carriage and is movable
‘together with the disc carriage to a position*ehgaging_
the clutch member. s - '

10. 'The player of claim 9 wherein the control
member includes clutch control means for disengaging
the clutch member from the drive member after the disc

15



renber to the automatic operation nenber; and a control menber for

caontrolling the clutch menber in resp t nt of the automatic-
Soperati on nenber. 30 9. The pﬂmﬂglmnmmnaIF\{\herei n the control
merfber is nmounted on the disc carriage and i ¢ n#vabl e* t-ogether with the
disc carriage to a position engaging the clutch nenber. 10. The pl ayer of

claim9 wherein the control 35 nenper _includes clutch control _means for

di sengagi ng tFRFTIIENPAENDERAPFORPENELEFI OB FRALEL S tRFNERR1GI-sc 15

c?rri age Pas Ioadel]lltheTHéSpleyeli—hefdbiaihuwt ﬁbffeﬁéilc?m'ﬁbesﬁh@y%h of .h _
claim10 further conprisi an,electromagnetic ung 0 ctivating the
clutch nenbergfépgﬁggagn Q?ﬁ Ph&“&FFv§°ﬁeﬁS§%Va é?ﬂs?a?hﬁig%sbntrol nenber .
12. The pl ayeremtbex| boneigageowithl tHhendriear membas égainstpltheg t he gui de

nmenber wi td t%ﬁ‘nﬁ#é‘icﬂexﬂﬁ er. 13. A disc player substantially as herein 10
re

described wt erence to, and as shown in, Figures 2 and 3 of the

acconpanyi ng dr awi hgs. The player of claim 8 also including gear
means for coupling the guide member with the clutch
member. '
13. A disc player substantially as herein
. 10 described with reference to, and as shown in, Figures 2
and 3 of the accompan?ing drawings.
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