22 1 7094 Pl CKUP FEED MECHANI SM FOR DI SC- TYPE RECORDI NG MEDI UM PLAYERS
BAGKGROUND OF THE I NVENTION 1) Field of the Invention This invention
relates to a pickup feed mechanismfor feeding a pickup unit of a disc-type
5 recgydi ng nedium player. 2) Description of the Prior Art In disc-type
recording medi um pl ayers for reproducing-the information recorﬁeﬁj f?DtgrEd
in a disc-type recordi ng nmedium such as a conpact disc or 10 tHezl | e

| aser beamis irradiated froma pickup ynit onto a recording surface of the
recordi ng medium while being rotated so as to read out the information from
t he recordi ng medi um based on the intensity of light rays reflected from

the recording surface. 15 In this instance, while keeping the

pi ckup unit at rest, the obli KU FERY MECIRONESM iR@eR | ens is continuously
changed to shift the dire@msﬁ%ﬁgﬁﬁTﬁﬁﬁiﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁiﬁiﬁ&ERQeam
continuously in a radial outwar Irection of the recordl ng nedium thereby

20 reading out the information. Wien the amount of shift of the direction
of laser irradiation becones BAGRERAQUND, OF (RHE INWENEIOMI| ue (0.5 mm for

exanpl e), the pickup unit is fed in the radial outward direction (pitch
1) Field of the Invention

This invention relates to a pickup feed
mechanism for feeding a pickup unit of a disc-type
5 recording medium playver.

2) Description of the Prior Art

In disc-type recording medium players for

reproducing the information recorded or stored in a
disc-type recording medium such as a compact disc or

10 the like, a laser beam is irradiated from a pickup unit
onto a recording surface of the recofding medium while
being rotated so as to read out the information from
the recording medium based on the intensity of light
rays reflected from the recording surface.

St 15 In this instance, while keeping the pickup
unit at rest, the oblique angle of an objective lens is
continuously changed to shift the direction of
irradiation of the laserlbeam continuously in a radial
outward direction of the recording medium, thereby

20 reading out the information. When the amount of shift
of the direction of laser irradiation becomes egqual to
a predetermined value (0.5 mm, for example), the pickup

unit is fed in the radial outward direction (pitch



- 2 - feeding). The foregoing cycle of operation is repeated until a
desired reproduction of the recorded information is achieved. Duri'ng the
pitch feeding of the pickup unit, the objective lens is noved rapidly to 5

~

search the positional information of the pickup unit while at the sang }.i ne
the pickup unit is abruptly jogged to reciprocate back and forth unti 17T ts
arrival at the next scanning position._ To this end, in nounting the

obj ective lens, a necessary consideration 10 is given to the objective
| ens's capability in undertaking such an extrenely rapid novenent within
the pickup unit. The known pl ayers of the type described above include a

pi ckup feed %ﬁg? B hfaéeg@pw égb%%cgﬁga ggaziaadié. gﬁgéaeea

acconpanyi ng e conventiona nmechani I ncl udes a

pi ckup feed §pEeW £ addsrdd Crostdah e i b egeleghengagerapl Wi th the pickup
feed screw a and nounted on a part of a pickup unit b, and a drive notor d

for rotatingdfvrmdeibekip deelevsd W Put Dnd eellet petphCEepdiiAgt of al ong a
straight guide rod e. The nut ¢ is engageable with a connecting portion g
ext endi ng fruire gpixkilyp fumit | hethe objective lens is moved rapidly to '
S search the positional informatién of the pickup unit
while at the same time the pickup unit is abruptly
jogged to reciprocate back and forth until its arrival
at the next scanning-position. To this end, in ' W\)
mounting the objective lens, a necessary consideration
10 1is given to the objective lens's capability in
undertaking such an extremely rapid movement within the
pickup unit.
The known players of the type described abo&e
include a pickup feed mechanism, such as shown in
15 Figures 7 and 8 of the accompanying drawings. The
conventional pickup féed méchanism includes a pickup
feed screw a, a nut ¢ held in threaded engagement with | K;
the pickup feed screw a and mounted on a part of a
pickup unit b, and a drive motor 4 for rotating the
20 pickup feed screw g.to feed the pickup unit b along a
straight guide rod e. The nut ¢ is engageable with a
connecting portion g extending from a body £ of the
pickup unit b, but it is spaced from the connecting
portion g by.a small gap or clearance h. The gap h is

25 provided in a direction of rotation of the nut b so as



pickup-unit b, but it is spaced fromthe connecting portion g by a snal

gap or clearance h. The gap h is 25 provided in a direction of rotation
of the nut b so as - 3 - to avoid negative influences excerted on the
posi t Qi ng accuracy of the pickup unit b which would otherw se occur when
the guide rod e and the pickup feed screw a are out of accurate parallelism
due to 5 difficulty in assenbly. OMng to the gap h provided between the
connecting portion g and the nut ¢, the But c is oscillated in
circunferential direction when the nmotor d is driven to repeat its rotation
in forward and 10 reverse directions at short period of intervals to
search the position of the pickup unit b. As a consequence of this
oscillation, thetqAVei¢rpagaeivei bpflrenseanprnestedi antthe transnitted to
the body f of the pjickup unit b concurrently with an inpact shock 15 or
chattering prodRF WM RReaARGRI_CY nPf nkee Byaknbt unkt bowhéehi Wwguadrti on
g. Due to the thus-trapsmtted vibrations, an objective_lens i which is
mounted in the PPER&H"ISE1OBCHE ¥agRchhe IBidenEREdeoandi bhat BdckBPuUpt | y

wth the "
feed screw a are out of accurate parallelism due to

5 difficulty in assembly.

Owing to the gap h provided between the
connecting portion g and the nut ¢, the nut ¢ is
oscillated in circumferential direction when the motcrl
d is driven to repeat its rotation in forward and

10 reverse directions at short period of intervals to

search the position of the pickup unit b. as a
consequence of this oscillation, the nut ¢ produces
vibrations which are in turn transmitted to the body £
of the pickup unit b concurrently with an impact shock

15 or chattering produced when the nut c impinges against

the connecting portion g.

1) _ Due to the thus-transmitted vibrations, an
objective lens i which is mounted in the pickup unit b
is caused to be shaked or vibrated abruptly with the

20 result that the reading of the information from the |
recording surface requires a long-period of time and
sometimes becomes impossible.

SUMMARY OF THE INVENTION

With the foregoing difficulties in view, it

25 1is accordingly an object of the present invention to



20 result that the reading of the information fromthe recording,surfacé .
requires a long period of tine and sonetines becones inpossible. SUMARY OF°
THE I NVENTION Wth the foregoing difficulties in view, it 25 is accordingly
an object of the present invention to - 4 - provide a pickup feed .
mechani sm for disc-type recordi ng nedi um pl ayers, which is capable of-
operating snoothly and reliably to thereby enable a rapid and accurate
readi ng-out of the information fromthe recording surface of a disc-type
recordi ng nmedium According to the present invention, there is provided a
pi ckup feed nmechanismfor a disc-type recording nmedi um player including a
pi ckup unit, gamgwidel Agpiztkupe£eted mednardsn dbrsidigghbltypeupporti ng t her eon
the pickup unit; a connecting portion connected to a body of the pickup
unit; a nut | ceswirdimgt meshiunotedas ss ¢ eddiched s wapabdet iodn of said
connecting portion and slightly novable -
operating smoothly and reliably to thereby enable a
rapid and accurate reading-out of the information
from the recording surface of a disc-type recording:
medium.
According to the present invention, there is
provided a pickup feed mechanism for a disc-type o/
recording medium player including a pickup unit,
comprising:
at least one guide rod slidably supporting
thereon the pickup unit;
a connecting portion connected to a body of
the pickup unit;

a nut loosely but non-~rotatably received in a
portion of said connecting portion and slightly movable
relative to said connecting portion until its -
engagement with said connecting portion; and

a power-driven pickup feed screw extending
parallel to said guide rod and held in threaded
engagement with said nut, said pickup feed screw being
drivingly rotatable to feed the pickup unit along séid

guide rod, and a resilient member is disposed on said

connecting portion engageable with said nut for




reldtive to said connecting portion until its engagenent with said
.tannecting ‘portion; and a power-driven pickup feed screw extendi ng parall el
to said guide rod and held in threaded engagenent with said nut, said
pickugﬁfeed screw being drivingly rotatable to feed the pickup unit al ong
said’'guide rod, and a resilient nenber i's-ddapesed on said connecting
portion engageable with said nut for - 4a - concurrently applying a
resilient pressure to urge said nut in the radial direction of said feed
screw and a resilient resistance tending to prevent rotation of said nut,
characterized in t¢encertentily applyringhdgedeasi bierghmresswyepdot noge
extending out froma main body of said pickup unit to permt |imted
novenent of said neRimMythelnlithetnasiiadi digieationn oif swaid ffeed $6rew and in

the direction of novenent of said pickup unit. .- 5 - Wth the resilient

rotation of said nut, characterized in that said nut
is arranged on a connecting portion extending out
from a main body of said pickup unit to permit
limited movement of said nut in the direction of
rotation of said feed screw and in the direction of

movement of said pickup unit.



connecting portion, the nut is continuously subjected to the radial
resilient pressure and the resilient 5 resistance to rotation

Consequently, the nut is closely fitted with the pickup feed screM/mnthout;

intervention of a clearance therebetween and can be noved in the
| ongi tudi nal direction of the pickup feed screw w thout causing unde5|?£ﬁ
oscillation in the 10 C|rcunferentual direction of the same. Many ot her
advant ages and features of the present i nvention will beconme nmanifest to
those versed in the art upon nmaking reference to the detail ed description
and the acconpanyi ng sheets of drawings in 15 which preferred structural
enbodi nents incorporating the principles of the present invention are shown
by way of illustrative exanple. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
is a perspective view, with fiay resil iciit awmbdrordidpisdd, onf thedi sc-type
recordi ng nmedi um pl ayer in which the present invention is enbodied; Figure
2 is a perspeaexininecthiaid @onticn ofthe mutkus faat imudwsil s nsacjectedg to t he
present invention; 25 Figure 3 is a cross-sectional view taken
to the radial resilient pressure and the resilient

5 resistance to rotation. Consequently, the nut is
closely fitted with the pickup feed screw without

intervention of a clearance therebetween and can be

moved in the longitudinal direction of the pickup feed o/

screw without causing undesired oscillation in the
10 circumferential direction of the same.

Many other advantages and features of the
present invention will become manifest to those versed
in the art upon making reference to the detailed
description and the accompanying sheets of drawings in

15 which preferred structural embodiments incorporating
the principles of the present invention are shown by
way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view, with parts
20 cut away for clarity, of a disc-type recording medium
player in which the present invention is embodied;
Figure 2 is a perspective bottom view of a
pickup feed mechanism according to the present -
invention;

25 Figure 3 is a cross-sectional view taken




- 6 - along line I'll - IIl of Figure 2, Figure 4'is a cross-sectional view
taken along line IV - IV of Figure 1; Figure 5is aviewsimlar to Figure
4, but 5 showing a second enbodi nent of the present invention; Figure 6 is
a viewgimlar to Figure 4, but showing a third enbodi ment of the present
invention; Figure 7 is a perspective bottom view showi ng a conventi onal

pi ckup feed nmechanism and 10 Figure 8 is a plan view showi ng a
nut of the conventional pickup feed mech@nirsm DETAI LED DESCRI PTI ON OF THE
| LLUSTRATED EMBODI MENTS Certain preferred enbodi nents of the present
invention will be described hereinafter in detail wth 15 reference to

Fi 1th 6. f | ' 1, .th ' h di sc-t
recor i ng modi ur B oF e | B ot chEE nE of BEBRE Phvent i on 15 endodi ed. The.
I 1 includ | ayb dycj ' . di bst an-

20 tialiy central portion DoChe EIE5cH GPasi skt dhER e My aRpR 0t A1

reproduci ng uni t$3oddli Bi RE€PFPAUCIPUE M ghr&ORPri S€s a motor 3, a turntable
4 drivingly rotated by the notor 3, a clanper and a pickup unit 6. The

motor 3 is secured to the piglersisle; §f 3 ay2éwbashi PAAL 8o TFRYuRePdl, M bt

nmounting screws 8, 8. The

5 showing a second embodiment of the present invention;

Figure 6 is a view similar to Figure 4, but

showing a third embodiment of the present invention;
| Figure 7 is a perspective bottom view showing
a conventional pickup feed mechanism; and

10 Figure 8 is a plan view showing a nut of the

conventional pickup feed mechanism.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

Certain preferred embodiments of the present
invention will be described hereinafter in detail with
15 reference to Figures 1 through 6.
Referring now to Figure 1, there is shown a
£ disc-type recording medium player 1 in which the
present invention is emdodied. The player 1 includes a
playback or reporducing unit 2 disposed at a substan-
20 tially central portion of the player 1. As in the
conventional reproducing units, this reproducing unit 2
comprises a motor 3, a turntable 4 drivingly rotated by
the motor 3, a clamper 5 and a pickup unit 6.
The.motor 3 is secured to the underside of a

25 base plate 7 by a pair of mounting screws 8, 8. The



- 7 - motor 3 has a drive shaft 9 projecting upwardly into the uppr side‘of_
the base plate 9 for co-rotatably supporting thereon the turntable 4. The -
clanper 5 is held on a support plate 10 5 via holder 11 in confronting
relation to the turntable 4. The support plate 10 i s di sposed above thg.
base plate 7 and novable in a direction parallel to the axis of the drive
shaft 9. The holder 11 is conposed of .a | eaf spring. 10 The

pi ckup unit 6, as shown in Figures 2 and 3, includes a generally
rectangul ar body 13 having an objective |lens 12 nmounted therein at the
upper end of the body 13. To the body 13, a frane-like connecting portion
14 is secur afbbyr a3 pras af dstvesshafis 22pradjectinghepwamddyt ingoporti on 14
extends laterally outwardly fromone side of the rectangular body 13 and is
hel d in dri vehe enspgesbdée of t bha baselplabechB iEsrl cosesbgabablion-rot at ably
received in a recess (not designated) fromed in the connecting portion 14
adj acent to suppeotingttherednt hbeebprntablends-received nut 15 is slightly

novable in a circunferential and an axial _direction of the_sanme_until its
engagement with the The clamper 5 is held on a support plate 10 :

5 wvia holder 11 in confronting relation to the turntable
4. The support plate 10 is disposed above the base
plate 7 and movable in a direction parallel to the axis
of the drive shaft 9. The holder 11 is composed of a ;J
leaf spring.

10 The pickup unit 6, as shown in Figures 2 and
3, includes a generally rectangular body 13 having an
objective lens 12 mounted therein at the upper end of
the body 1l3. To the body 13, a frame-like connecting
portion 14 is secured by a pair of set screws 22, 22.

15 The connecting portion 14 éxtends laterally outwardly
from one side of the rectangular body 13 and is held in
driven engagement with a nut 15 which is loosely but |
non-rotatably received in a recess (not designated)
fromed in the connecting portion 14 adjacent to the

20 distal end thereof. The thus-received nut 15 is
slightly movable in a circumferential and an axial
direction of the same until its engagement with the
connecting portion 1l4.

The base plate 7 supports on its underside a

25 pair of opposedly disposed puckup support blocks l6a,




connecting portion 14. The base plate 7 supports on its underside a 25 pair
of opposedly di sposed puckup support bl ocks 16a, - 8 - 16b secured to
the base plate 7 by means of non-ullustrated screws, as shown in Figure 2.
A pai r»gf parallel spaced guide rods 17a, 17b extends between the gui de
rods 17a, 17b through a pair of guide holes 5 18a, 18b, respectively, in
the body 13 so that the pickup unit 6 is reciprocally novable in a plane
extending parallel to the underside of -t Be~base plate 7. The guide hole 18a
which is slidably fitted with the guide rod 17a has a circular _
cross-sectional shape 10 and serves as a main guide in cooperation with the

uide rod 17a. t he other hand, the guide hole 18b slidably receiving
?herein t he gui826P059395eaa§°aﬁh8bpﬁﬁg PLate. deb¥i BRansSsRépe and serves as

o, 2 88 LS RREL BRI BF Bt el EBen 7 13, Bty
engagerent wi th hebarere? EPERER Sutdl cads, VaectvbaeRrepns bofmeen ng
portion 14 with gnsnghiadaPods £Y82" #95CLALbLGRYa pair of guide holes
5 1l8a, 18b, respectively, in the body 13 so that the
pickup unit 6 is reciprocally movable in a plane
extending parallel to the underside of the base plate
7. The guide hole 18a which is slidably fitted with
the guide rod 17a has a circular cross-sectional shépe
10 and serves as a main guide in cooperation with the
guide rod 17a. On the other hand, the guide hole 18b
slidably receiving therein the guide rod 17b has an
oblong cross-sectional shape and serves as an auxiliary
guide in cooperation with the guide rod 17b. The
15 pickup support blocks l6a, 16b further support thereon
a pickup feed screw 19 extending parellel to the guide
s rods 17a, 1l7b and held in threaded engagement with the
nut 15 whichlis engageably received in the connecting
portion 14 with a small gap or clearance defined
20 therebetweeﬁ. The connecting portion 14 is prbvided on
its underside with a resilient member 20. The
resilient member 20 is formed of a leaf spring and has
a T-shaped configuration composed of a transverse head

20a and a longitudinal stem 20a extending

25 perpendicularly from a central portion of the head 20a,



20 t herebetween. The connecting portion 14 is provided on its underside
with a resilient nenber 20. The resilient menber 20 is forned of a |eaf
spring and has a T-shaped configuration conposed of a transverse head 20a
and a | ongitudinal stem 20a extending 25 perpendicularly froma centralg
portion of the head 20a, - 9 - the stem?20a termnating in a bent end
portion (or lateral projection) 21. ghe transverse head 20a is secured at
its opposite ends to the underside of the body 13 by neans of the set
screws 22. The distal end 5 portion of the |ongitudinal stem 20b incl uding
the lateral projection 21 underlies a | ower peripheral wall portion of the
nut 15. The the sitSerhad04d ntéexminawerg pbh i pheear @afl Pp&tiesn (8TV- shaped
notch or recess 23 extending in a direction parallel to the axis of the 10
nut 15. The latsrglebraisstion) | At er | Begi FgrYsveEervBe2thef8i ASt he bent end
portion 21 of the |ongitudinal stem 20b in which instance the bent end
portion 21iSFQREﬁQjQ&ﬁﬂ?%tOER%sbB?t%ﬂ¢%ft?hEhQ-§H§ﬁ§§1%@c8 st3% under the

resiliency of the longitudinal _stem 20b. The 15 _resi|ient,, er 20 thus
ar r anged coﬁﬂﬂﬁ%ﬁﬁl@yeﬂﬁﬂ?%s°%.F%%i??%n?CFSVﬁezér p&b?s&ﬁg%ggnﬁp g to urge

the nut 5 portion of the longitudinal stem 20b including the

lateral projection 21 underlies a lower peripheral wall
portion of the nut 15. The nut 15 has in its lower
peripheral wall portion a V-shaped nofch or recess 23 -LJ
extending in a direction parallel to the axis of the

10 nut 15. The V-shaped recess 23 interlockingly receives
therein the bent énd portion 21 6f the longitudinal
stem 20b in which instance the bent end portion 21 is
urged against the bottom of the V-shaped recess 23
under the resiliency of the longitudinal stem 20b. The

15 resilient member 20 thus arranged concurrently applies
a resilient force or pressure tending to urge the nut
15 in the radial direction of the pickup feed screw 19
and a resilient resistance tending to prevent movement
of the nut 15 in a circumferential direction which

20 would otherwise occur when the pickup féed screw 19 is
rotated. The upper portion of the body 13 of the
pickup unit 6 projects into the upper side of the base
plate 7 through an elongate opening 7a which is formed
in the base plate 7 and extends parallel to the pickup

25 feed screw 19 for the passage of the upper portion of



15 in the radial direction of the pickup feed screw 19 and a resilient
resistance tending to prevent novenent of the nut 15 in a circunferential

di rection which 20 woul d otherw se occur when the pickup feed screw 19 is
rotatgege The upper portion of the body 13 of the pickup unit 6 projects
into the upper side of the base plate 7 through an el ongate opening 7a
which is forned in the base plate 7 and extends parallel to the pickup 25
feed screw 19 for the passage of the upggr -portion of - 10 - the body
13. Wth this construction, when the pickup feed screw 19 is rotated in
forward and reverse directions, the pickup unit 15 is reciprocally noved

al ong the guide rods, 17a, 17b in the directions 5 indicated by the arrows
A and B in Figuthe Bodwdl3.un@étha théed cansitanctfi dnhe wherk urhd eeibiags ew 19
exerted on the nut 15. The pickup feed screw 19 has opposite end portions
journal ed on a feed sfrbwalPnds 2otasdf dnnddrvaridntangr alewensg h t he
respective pickup support blocks 16a, 16b. One end of the pickup feed screw
19 is firnmy coRREEEEHORE athel PAgkre WhilEh 15s igr inesd orpce ¥laednarrdr 27

via an endless belt 28 to thereby rotate . . .
_ along the guide rods, l7a, 17b in the directions

5 indicated by the arrows A and B in Figures 2 and 3
under a feed action of the pickup feed screw 19 exerted
on the nut 15.
The pickup feed screw 19 hés opposite end
pbrtions journaled on a pair of bearings 24, 25 formed
10 integrally with the respective pickup support blocks
l6éa, 1l6b. One end of the pickup feed screw 19 is
firmly connected to a pﬁlley 26 which is driven by a
feed motor 27 via an endless belt 28 to thereby rotate
the pickup feed screw 19 through a predetermined amount
5 of angular distance so as to achieve the pitch ﬁeeding
of the pickup unit 6. 1In Figufe 1, denoted at 29 is a
Sef disc rack for holding therein a plurality of disc-type
recording mediums, and at 30 a disc drawer mechanism
for withdrawing a desired disc-type recording medium
20 from the disc rack 29 and setting the same onto the
turntable 4.
The disc-type recording medium player 1 of
the foregoing construction operates as follows. After
a disc-type recording medium 31 (see Figure 4) is set

25 on the turntable 4, the clamper 5 is lowered to grip



the pickup feed screw 19 through a predeterm ned anount 15 of angul ar

di stance so as to achieve the pitch feeding of the pickup unit 6. In
1, denoted at 29 is a disc rack for holding therein a plurality of

di sc-type recording nediuns, and at 30 a disc drawer nechanismfor .
w thdrawi ng a desired disc-type recording nmedium 20 fromthe disc rack 29
and setting the same onto the turntahlje 4. The disc-type recordi ng nedi um

pl ayer 1 of

di sc-type recording medium 31 (see Figure 4)

t he cl amper

driven to rotate the turntable 4 and consequently,

t he foregoing construction operates as follows. After a

Figure -

N
AV .

is set 25 on the turntable 4,

5 is lowered to grip - 11 - the disc-type recordi ng medi um
31 by and betneedisbetgpenpecordimd tmedituy Mlaldye and Hetweer teor 3 is

the disc-type recording

medi um 31. Atlahpesafeandnthet kurntadde ot orThen (HheMYEPr 13 ¥t ate the

pi ckup feed

screw 19 for noving the pickup unit

g 6 stepw se by a constant
di stance al ofi§ivee §Qi getRsgst FQFHEaQiﬂi%m?qunQRékﬁﬁﬁﬁt r tFRepi ckup
nut 15 is continyously yrged.in the radial diyection of 10 the .
§ipentypenyernsdiag megty e G €' dand’ 5G] O |

unit 6, the
pi ckup feed

5

10

15

20

25

feed motor 27 is driven to rotate the pickup feed screw
19 for moving the pickup unit 6 stepwise by a constant
distance along the guide rods l7a, 1l7b.

During the movement of the pickup unit 6, the
nut 15 is continuously urged in the radial direction of
the pickup feed screw 19 by the resilient force or
pressure exerted from the resilient member 20 while at
the same time the nut 15 is also subjected to a
resilient resistance tending to prevent movement of the
nut 15 in the circumferential direction_thereof. With

these resilient forces, the nut 15 is prevented from

oscillating circumferentially even when the forward and

reverse rotations of the feed motor 27 are frequently
repeated at short period of intervals.

‘Owing to the resilient pressure tending to
urge the nut 15 in the radial direction of the pickup
feed screw 19, the nut 15 is held into close fitting
engagement with the pickup feed screw 19 without
intervention of a clearance therebetween. Witb this
clearance-free fitting engagement, the nut 15 is

smoothly and stably movable in the logitudinal



pressure exerted fromthe resilient menber 20 while at the sanme tinme the
.nut 15 is also subjected to a resilient resistance tending to prevent
noverment of the nut 15 in the circunferential direction thereof. Wth 15
thesg,resilient forces, the nut 15 is prevented fromoscillating
C|rcuﬁferent|ally even when the forward "and reverse rotations of the feed
notor 27 are frequently repeated at shgh _period of intervals. Onng to the
resilient pressure tending to 20 urge e nut 15 in the radial direction of
the pickup feed screw 19, the nut 15 is held into close fitting engagenent
with the pickup feed screw 19 without intervention of a clearance.

therebetween. oV4LBLhSot! SAEABIEKECESLh! Ll eT9R4E Gined iR 15 |

25 smoot hly an novab &gt adinal I'rection of

the pickup feeﬁs&a&%l@o' Bnb"PBELRL B BEPE §ep&<echh%e@.at alirely 9% the pitch
feed screw 19. Figure 5 shows a second enbodi mént” of the present invention

wherein a half nut 15a IEngﬁBéosedhbﬂs5apbé§6naf chnbddimeak Furtenut 15,
for facilitating the assenbly of a pickup feed nmechanism Figure 6
il lustrates a phésénenbadenebbnovherein a half nut 15a is employed in
5 place of the usual round nut 15, for facilitating the
assembly of a pickup feed mechanism.
Figure 6 illustrates a third embodiment of
v the present invention wherein a. half nut 15a identical
to the half nut 15a of the second embodiment is
10 incorporated in a pickup feed mechanism. This
embodiment differs from the second embodiment in that a
resilient member 20' is integrally formed with a
connecting portion l4a molded of a resilient synthetic
resin. With this integral formation of the resilient
15 member 20' and the connecting portion l4a, the number
of components of the player can be reduced.

All other structual and functional details of
each of the second and third embodiments are the same
as those already described with the first embodiment

20 shown in Figures 1 through 4. With this structural and
funcfional similarity in view, those parts which
correspond to those shown in Figures 1 through 4 are
denoted by corresponding reference characters and a
further description is not necessary.

25 As described above, the present pickup feed



the present invention wherein a half nut 15a identical to the half nut 15a
of the second enbodinent is 10 incorporated in a pickup feed mechani sm
Thi s enbodi ment differs fromthe second enbodiment in that a resilient
menber 20" is integrally formed with a connecting portion 14a nol ded of Ja
resilient synthetic resin. Wth this integral formation of the resilient 15
menber 20' and the connecting porti-on3l4a, the nunber of conponents of the
pl ayer can be reduced. Al other structual and functional details of each
of the second and third enbodinents are the sanme as those al ready descri bed
wth the first enbodi ment 20 shown in Figures 1 through 4. Wth this
structural améchamdismofalr siisicHdypey revornddmg tresbianparitayyeds ch correspond
to those shown in Figures 1 through 4 are denoted by correspondi ng

ref erence chanatundes andesiflieniticmeghbesr Whtiicdn iiss dispasesesyara. 25

As descri bed above, the present pickup feed - 13 - mechani smfor

di sc-type recoraessimgdpgrtiony oy comcydeent Ive AonlaHinarehber which is

di sposed on a connecting portion for concurrently aepkying a resilient
force or pre¥egtdiedkdifRgcLoor pEegsHEe tending to Urge a nut in

5 the radial direction of a mating pickup feed screw and
a resilient resistance tending to prevent movement of
the nut in the circumferential direction of the same.
The thus resiliently biased nut is prevented from g)
oscillating or vibrating in the circumferential
10 direction even when a feed motor is repeatedly driven
to rotate alternately in forward and reverse directions
at a short cycle time. As a result, an undesired
chattering between the nut and the connecting portion
can be avoided. Thus, even with the presence of a
15 small gap or clearance between the pickup feed screw
and the nut, only a negligible amount of wvibration and
impact shock is produced in the vicinity of the nut. -
Therefore, an objective lens which is mounted in the
pickup unit is substantially free from vibration and
20 hence capable of reading out the information rapidly
and reliably from the recording surface of a disc-type
recording medium.
Furthermore, owing to the resilient pressure
tending to urge the nut in the radial direction of the

25 pickup feed screw, the nut is held in close fitting



5:-the radial. direction of a mati ng pickup feed screw and a resilient

resi stance tending to prevent novenent of the nut in the circunferenti al
direction of the sane. The thus resiliently biased nut is prevented from
osci l#a¥ing or vibrating in the circunferential 10 direction even when a
feed notor is repeatedly driven to rotate alternately in forward and
reverse directions at a short cycle ting. As a result, an undesired
chattering between the nut and the conn étrng portion can be avoi ded. Thus,
even with the presence of a 15 small gap or cl earance between the pickup
feed screw and the nut, only a negligible anobunt of vibration and inpact

shock is prOducéﬂgé@eﬁQﬁchftﬂ'EXeOBLEﬂﬁ fbea HREELOLE Lpdfeol] ect i ve | ens
I a ree 1r

which is nounted Tn"the pickup unit“1s s bstant om vi bration

and 20 hence Caﬂ@@éﬁ&éﬁti@@dbﬂgaOHieEQﬁcé”EH&P@EEEQeEﬁp'dhﬁtgurt%§|'ably

fromthe recording surface of a disc-type recording nedi um er nore
owing to the re@léaﬁﬁﬁc@¢§§é§rﬁliﬁﬂﬂgnQn%QgHﬁﬁﬁtth@h@“huh”cﬁhebéaﬂb%gd

direction of the 25 pickup feed screw, e nut is held in close fitting
- 14 - engagenehbnyd tdidel Dy cefipthecpiskapVrublingdtew in immediate
5 response to the rotation of the latter. Consequently,
the pickup unit is movble in response to the rotation
of the feed motor without delay, thus providing an
improved degree of accuracy in reading out the
information.

10 Obviously, various modifications and
variations of the present invention are possible in the
light of the above teaching. It is therefore to be
understood that within the scope of the appended claims
the invention may be practiced otherwise than as

15 specifically described.

20

25



intervention of a clerance therebetween. Wth this clearance-free fitting
engagenent, the nut can be noved longitudinally of the pickup feed screwih
i mediate 5 response to the rotation of the latter. Consequently, the ..

pi ckup unit is novble in response to the rotatiomof the feed notor- wisdout

del ay, thus providing an inproved degree of ac ' ' out the
i nformation. 10 Oobvi ously, vari ous mmnwimmuiﬂﬂ variations
of the present invention are possible?n%%fﬁali cOlL owe teachi ng.
It is therefore_to be understood that within the scope of the appended

clains the invghﬁiﬂﬁinay be practiced otherwi se than as 15 specifically
descri bed. 20 25 AlVe: 1. A pick feed nmechani sm.for . disc-type
recordi ng medi um pl ayer :\/ﬁplpd&‘ﬁ‘i’é’pfceﬁ%gw_ = (?ﬁprg}lss?:nﬁ.gb%t | east one
gui de rod sli d?%lc:)éﬁg?&o&éa{\gmt{}fé?&{’ 1HE1BAEKYPa Pt Ekug ERIDECTI NG portion

connected to a
comprising:

at least one guide rod slidably supporting
thereon the pickup unit;

a connecting portion connected to a body of
the pickup unit;

a nut loosely but non-rotatably received in a
portion of said connecting portion and slightly movable
relative to said connecting portion until its
engagement with said connecting portion; and

a power-driven pickup feed screw extending
parallel to said guide rod and held in threaded
engagement with said nut, said pickup feed screw being
drivingly rotatable to feed the pickup unit along said
guide rod, and a resilient member iéhdisposed on said
connecting portion engageable with-said nut for o
concurrently applying a resilient pressure to urge
said nut in the radial direction of said feed screw
and a resilient resistance tending to prevent
rotation of said nut, characterized in that said nut
is arranged on a connecting portion extending out
from a main body of said pickup unit to permit

limited movement of said nut in the direction of



the'pickup,unit; a nut |oosely but non-rotatably received in a portion of
‘'sai d connecting portion and slightly novable relative 1o Said connecting

portion until its engagenment with said connecting pof i
powers driven pickup feed screw extending parall el to‘ﬂﬂmwmg kﬂ"t&“ﬂn
held in threaded engagenent with said.nylgy said pickup Te i

d
edL sor ew bei ng
drivingly rotatable to feed the pickup unit along said guide rod, and a
resilient menber is disposed on said connecting portion engageable with

said nut for conguebently Py Xh”@eédrQéiégeghdpiﬁsﬁﬂéedii)eé‘{?S’nS@%d nut in

the radial direction of sard teed screw and a resilient resistance tending

to prevent rotatphglementdict BHlia ﬁhégggtgﬁiggd in that said nut is arranged
on a connecting portion extending out froma nain body of said pickup unit

to permt limted novemept of gidkhg Wedd Mdthah i tdUbrdfing tolba-
* C L M S * rotation of said feed screw and in the direction of
nmovenment of said pickup unit. 2. A pickup feed nmechani smaccording to



claim1l, said nut having in its periheral surface a recess, said resilient -,
menber having a projection interlockingly engageable with said recess.” 3. A -
pi ckup feed nechani smaccording to 5 claim2, said recess conprising a _
V-shaped notch extending in a direction paralH-el—+o—theaxis of sai d nylt

4. A pickup feed nechani smaccording to clains 8 ' ilient ~
menber conprising a |l eaf 10 spring extending cuﬁﬂgdmalﬂa‘“—“grd connecti ng
portion and termnating in a bent eﬁdlﬁo?tion | said recess. 5. A
pi ckup feed nmechani sm according to any one of the preceding clains 1

through 4, said resilient 15 menmber being integral wth said connecting
Por i on and SARIH ot 1144 MEMOLF DRS | hEBQPRT HRBTSHTOATK Posi || ent -
oo of the pSEST 334 deqt s nEhEeE DnaP ey T REB B EAeE O 10t 78
A pi ckup feed qEohasliee1psiagabahble 3: BT shaReEaEEsdescr i bed i th
reference to and as
3. A pickup feed mechanism according to
5§ claim 2, said recess comprising a V-shaped notch
extending in a direction parallel to the axis of said
nut.
4. A pickup feed mechanisﬁ according to
claims 2 or 3, said resilient member comprising a leaf
10 spring extending outwardly from said connecting portion
and terminating in a bent end portion received in said
recess.
5. A pickup feed mechanism according to any
one of the preceding claims 1 through 4, said resilient
15 member being integral with said connecting portion.
6. A pickup feed mechanism according to
claim 5, said connecting portion and said resilient N;;
member being integrally molded of a resilient synthetic
resin.
20 7. A pickup feed mechanism according to any
one of the preceding claims 1 through 6, said nut
comprising a half nut.
8. A pickup feed mechanism substantially as

hereinbefore described with reference to and as

25 1illustrated in Figures 1 and 4 of the accompanying



25 |Ilustrated in Figures 1 and 4 of the acconpanying - 17 - draw ngs.
9. ‘A pickup feed mechani sm substantially as hereinbefore described wth
reference to and as illustrated in Figures 1 and 4 nodified as in Figure 5

as herei nbefore described with reference to and as

5 of t‘h.g‘ accompanyi ng drawi ngs. 10. A pickup feed rrﬁmm"mmlm"m[a]mbﬁlr L)s/ .

and 4 nodified as in Figure 6 of the aCnypanylng dr &wi hgs 20 35

10
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20

25

drawings.

9. A pickup feed mechanism substantially as
hereinbefore described with reference to and as
illustrated in Figures 1 and 4 modified as in Figure 5
of the accompanying drawings.

10. A pickup feed mechanism substantially as
hereinbefore described with reference to and as
illustrated in Figures 1 and 4 modified as in Figure 6

of the accompanying drawings.




