1 DESCRI. PTION DEVI CE FOR Bl NDI NG DOCUMENTS AND

THE LI KE C;g”gﬁ% FI ELD This invention relates to a ogviva®708868
bi ndi ng sh paper such as docunents in a file folder. BACKGROUND
ART Fig. 10 shows a binder 10 of this type disclosed in Japanese

Utility Mddel Publication No. 5-5022. The binder 10 is used with a file
cover F, which conprises a front )
" DESCRIPTION

OPTICAL DISC HAVING OSCILLATING LANDS AND GROOVES

TECHENICAL FIELD |
The present invention relates to a format of an
optical disc, and more particularly to a rewritable

- 5 optical _disc.

BACKGROUND ART
Optical discs are presently very widely used as
é media for recording software such as p:.cture, sound
énd computer data. In paf:ticu-lar, lately, there is
10 an increasing deménd _for enhancing optical disc
recording density, and the develo.pment of an optical
disc format suitable to meet such a demand is therefore
highly desirable. | |
A format of an existing “130 mm rewritable
15 optical disc” is described below.
The fo-rmat of the 130 mm rewritable optical disc
'is specified in JIS X 6271. The format includes type
A fo;fthat i.n which a continuous groov-e is spirally'
formed on a disc,. and the lands between the grooves
20 are used as tracks for recording s:l.gnals, and type B
format, in wh:.ch samples marks are formed on a disc,
and tracking is controlled by a sample servo system.
The tracks for recording information data in the
type A format are wobble (i.e., slight vibration)-
25 free.:tracks ,and information data is recorded only in
the lands (between grooves). In type A format, a
standard user data format in the case of user data

capacity of 512 bytes is shown in Fig. 14. Numerals



cover’ portivag ofifeze®r Spine strip F2, ‘and a rear cover porti eTTiPe7/e38p®r ti on
of which adjoining the spine strip F2 is folded to forma fol ded cover
potion F4, to which a prong neans 4 is attached. The prong neans 4
conprises a pair of binding prongs 41, which are passed-through the

fol ded cover portion F4. The bi nder furtsher conprises an el ongated
pressing plate 110, which is provided on its upper face wth an -upwardly
bul ged wall 120 extending longitudinally of the plate 110. The bul ged wal |
120 is provided at the front side thereof (which is directed to the |ower
right in the figure) with a pair of w ndows 130 spaced apart from each

ot her 1 ongitudi nal showh thetpeaddagram wafamtatileh rneer oSfbptesdi (B)

T L ore b0 b b s it Yn Leen S 2RY PG UL By
of 512 B, correction codes, re-synchronization bytes
and control bytes are added, and the data field has

5 a capacity of 650 B. 'In the sector for recording
signals in the data field, it is necessary to add a
sector mark (SM) des'ignating the beginning of the
sector, a VFO field for synchrohizing with clock
reproduction, an ID field showing the sector address,

10 a pre-recorded address fiéld such as an address mark
{AM) showi_ng the beginning of the ID field, an offset
detection field (ODF) for rewriting the data, and
including ALPC used in inspection of laser output, a’

buffer field of 15B used to preclude overlap with the

15 - succeeding 'se'ctor,-and_ other fields, as necessary. As

a result, the total sector capacity is 746 B. For the

user data capacity of 512 B, .the buffer field is 15B,

and there is a redundancy of about 2.9%. For a further

- larger _capacity'," it_:' is desired to curtail the

20 redundancy aé much as possible.

In such a convent:.onal rewritable opt:.cal d:l.sc P

fwhen recordlng 1nfbrmat10n ‘on a wobble free gulde

track, usually, the information is processed by using

a fixed clock associated with the optical disc device.

25 However, due to effects of rotation fluctuations or
eccentricity when recording - and reproducing -

informatién in an~optical disc, the actual sector

“length may, in fact, deviate from the ideal sector

length, thereby causing an increase or decrease in the



plate 110 \Wébs/ﬁsbw e 150 forned in the bottom of the plate pdi/feo7iobgssugh
whi ch one of the prongs 41 is to be introduced into the cavity 140. The
prongs 41 are fl at strlps of reS|I|entIy flexible material havi ng a width

and the hol es

2 150 have such a

lepgth (longitudinally of the plate 110) greater than the width of the
prongs 41 that the prongs 41 are inserted through the holes 150. Each of
t he hol es 150 has one hal f portlon (at the upper right side in the

10

15

20

25

number of clock pulses counted by a fixed clock. For
example, if the number of clock pulses is decreased,
the i'n'formation cannot be recorded completely within
the séctor and may overflow into the next sector.
Hence, the buffer field is provided by conside'ring_
preliminarily a clock decrement, so that the sector
length is extended. By the corresponding portibn,
therefore, the redundancy increases, and user data
capacity is sacrificed

Bes:.des, when recording déta continuous in time,
such as video data-and audio data, in the conventional

method of recordiﬁg after once confirming the address

of the sector, if the sector address can not be

confirmed, it takes time to confirm the address again
and record, and continuous data can not be recorded.
In another method of recording data wherein the sector

ad_dréss is predicted from a previous address without

- reconfirming the sector address, errors are

-accumﬁléted when counting the sector length by a fixed
clock, and the counting deviation increases.

In particular, in the intermediate address

e method in the land-groove recording system hav:.ng a

poss:.b:l.li ty of decline of address detection precision,
it was possible that the above problem of continuous

recording of video data and audio data could be even

.more serious. -

T Further, in the future, if there are optical
discs having several different data capacities with

narrower track pitch in the rewritable field, the



figure) ofwgoghé¥ol (perpendicular to the length of the

pl cRET/IWO38Beat er
than the other half portion, which is gradually displaced fromthe front
edge of the plate 110 and beconmes narrower toward the other (lower left)

end. The bi

ndi ng prongs 41 are passed through a pair of holes D1

formed in one side portion of the docunents4D to be bound and further
th‘rﬁugh the windows 130. Then the pressing plate 110 is pressed on the

docunents D and t
figure thereby t
140 and the upper

docunents D are bﬁqnmab‘»yofh'éhﬁl?ﬂ

in Fig. 10.

10

15

hen slid thereon in the upper right direction in the

o fix the prongs 41 between the ceilings of the cavities

surface of the Ere55|ng plate 110, whereupon the
icad discs| mustrhecsugh thagi khey aFRes

aYieRch eaéa%wg WPEHMRULE Yhd L, be opened, the

DISCLOSURE OF THE INVENTION

The present invention is dev:.sed in light of the
above~described problems, and it is hence an object
thereof to provide an optical disc having such e format
as to obtain easily a recording and reproducing
apparatus of high reliability capable of controlling
tracking or stably generating e clock, and an apparatus
for stably manufacturing such optical discs.

Further, in an optical disc containing both a ROM
field (including read-in area) and a' rewritable field,
it is an object of the present invention to provide
an optical diec format capable of generating a stable
clock for processing information data at the beginning

of the rewritable field,' and recording information

- data accurately. It is also an object to present a

. format capable of easil'y,_.achievingff-compjatibility of .

20

several types of optical discs differing in their

respect:.ve data capac:.t:.es. '

To . ach:.eve these and other objects, a f:.rst";' :

aspect of the optlcal d:.sc of the invention relates

to an optical disc hav:.ng an ID field, an information

25

recording field, and an information unrecorded field
between the ID field and the information recording
field, formed in evety one of a pluraiity of sectors
composed on a guide track, in which .the ID field

contains a plurality of address information, and is



‘pressing plLate 1 Is slid fromthe position indicated by i ' I nes
t owar d the““ﬁ“ﬂ?&geft thereby to release the prongs fron1egg§ggﬁ2#%6with
the plate 110. Then the plate 110 is raised and while it is held by one
hand, the outer end portion of each of the prongs 41 is noved by the
other -hand into engagenent in a gap between ghe ceiling of each of the
caviti es 140 and the upper surface of the pressing plate 110 as indicated
by real lines in Fig. 10, whereupon the plate 110 is fixed to the outer
-end portions of the prongs 41. Under the condition, by noving sone of

recorded in convex and concave signals, and composed
of two sets deviated by about 1/2 track pitch each in
the direction of internal or external circumferential
track adjacent to the guide track, the information

5 recording field is composed of grooves and lands
{between grooves) wobbling (dscillating'slightly) at
a single'frequency in the radial direction, and the
grooves and lands are changed over in every i:urn of
the guide track. '

10 A second aspect of the opfical d.isc_: of the
invention relates to an optical disc wherein when the
information contained in one period of wobble is w
bits,' the information unrecorded field between the ID
field and information recording field hés a length of

15 w/10 bits or more and/or w bits or less. |

A third aspect of the optical disc of the
invention relates to an optical disc in which the
information to be recorded in the - information
recording field begins with a specific phase of wobble

20 frequency. . ' - | '

A fourth aspeét of the optical disc of the

g invexi-tion relates to an optical disc in -;vhi'ch the
sector has a length of an int';eger multiple of the wobble
frequency, and an integer number of the sectors are

25 . contained.-in every turn of the guide track.

A fifth aspect of the optical disc of the

“invention relates to an optical disc having an ID field

and an informaﬁion recording field, formed in every

one of a plurality of sectors composed on a guide track,



the docunegy okg t hose portlons of the prongs which are @ppeFiaRe OW

t he preSS|ng p ate 110 it is possible to turn the pages with ease.

In the known arrangenents, however, it is necessary to hold the binder 10
above the bound docunents by one hand and nove by the other hand the
prongs 41 one by one to the left side of eagh of the cavities 140. in

ot iér words, both hands nust be used to engage the binder 10 held above

t he docunents with the outer end portions of the prongs 41. This is quite
I nconveni ent . On the other hand, by sliding the pressing plate 110
in contact with the docunents D in the upper right direction as shown by
i magi nary | ines itin shicdsithee ID0field contains a plurality of address

information, and is recorded in convex and concave
signals, the information recording field is composed
of grooves and 1lands (between grooves) wobbling
5 (oscillating sllghtly) at a single frequency in the
radial direction, the grooves and.lands are changed
over in every.turn of the guide track, the sector has
a length of an integer multiple of the wobble ;;eriod,
an integer number of the sectors are contained in every

10 turn of the guide track, and the initial phase of every
turn of the guide track of the wobble is wiﬁhin ih bits
of information bits, the final phase within #m bits,
and their relation is n < = m (n, m being natural
‘numbers) .

15 . A first aspect of the optical disc rﬁanufa_cturing
apparatus of the invention comprises 1ID signal
generating means for generating a signal for the ID
field, specified sigrial generat:.ng means for

- generat:l.ng a signal: 'in port:l.ons other than the ID
 20 fleld, wobble signal generating means for generating
a wobble s:.gnal at a single frequency, t:.m:l.ng s:Lgnal
'generatlng means - " for prov:.d:l.ng a’” gate s:.gnal of
specified timing, first signal selecting means for
selecting either the ID signal or the specified signal,
25 deflection signal generating means for iésuing a

deflection signal for devieting the ID field by about

'1/2 track pitch each to t_he inner circumferential side

and outer circumferentiai side'of two sets, second

signal select:i_.ng means for selecting either the wobble



bring the ?E)%ﬁﬁsoél si mul taneously i'nto engagenent with thepcilypbhoshdd
However, iT a large stack of docunents are to be bound, friction between

t he under surface of the plate 110 and the upper surface of the stack
causes sone of the ‘docunents in the upper portion of the stack to follow
the plate 110 as it is slid to-the upper right so that the stack of
docunents would be deforned into a paral lelepiped. As a result, an
extraordinary force is applied to the holes Dl in the docunents D through
whi ch the binding prongs 41 are inserted thereby to damage the edges of
the holes. The prongs 41 of this type used in the binder are usually in
the form of |ong, sagndvc thes defligution e bgnaligedefikictingaiedrikeEsr
kni fe edge to cut the peripheries .of the holes in the bound docunments as

t he docunents ar ereS@icing thegeutput of the second signal selecting

. means and deflecting the light spot, and reset means
for resetting the phase of the wobble signal in every
5 revolution of the optical disc.

A second aspect of the optical discmanufacturing
apparatus of the invention comprises first signal
sélecting'means for making valid either the ID-signal
or the specified signal, light spot diameter adjustiﬂg

10 | means for changing the size of a light spot by receiving
the timing signal, on/off control means for making
valid/invalid the wobble signal by the timing sigﬁal,

- deflecting means for receiving the output of the on/off -

control means and defleéting the light spot, and reset

.15 means for resetting the phase of the wobble signal in
every revolution of the optical disec. | |

' A sixth aspect of the optical disc of the

invention relates to an optical disc composed of

éoexistence-of.a ROM field having information with a

20 length of at least one track formed in convex and

concave pit rows, and a rewritable field with a léngth
" of at least one track, in which an information
unrecorded field with a length of at least one track
is recorded is formed between the ROM field and the

25 rewritable field, the rewritable field has a spiral
or concentric guide track wobble in the radial
direction, the ROM 'fieid is formed of spiral or
concentric convex and concave pit rows, and a part or

a whole field at the rewritable field side of the



4 rel at wwgod/@3dzne prongs in the above-mentioned nanner. porREhiAdhE OF
THE | NVENTI ON This invention has been acconplished to solve the

above problens and has its object the provision of a binder in which the
operation of bringing the binding prongs into and out of engagenment with a
fastener can be perforned with a single hang w thout causing any danagi ng
force to be "applied to the docunents to be bound even when the fast ener

information unrecorded field has a transition field

having a spiral or concentric guide track'wobbling in

the radial direction continuously or intermittently.

A seventh aspect of the optical disc of the

5 invention relates to an optical disc in which the ROM

field is a read-in field, and the track pitch To of

the ROM field and the track pitch Tw of the rewritable
field have the following relationship: To >-= Tw.

BRIEF DESCRIPTIQN OF THE DRAWINGS
10 Fig. 1 is a diagram showing a format structure
changing over grooves and lands in an optlcal disc of
a first embodiment of the invention.
Fig. 2 is a detailed diagram.of a sector format
in the optical dlsc of the fzrst embodlment of the
15 invention.
Fig. 3 is a diagram showing a configuration of
informatiocn data and guide track wobble.
.-Fig. 4 is a schematic dlagram of the opt:l.cal d:Lsc
of the first embodlment of the 1nventlon.
20 Flg;_s is a.block dlagram of an optzcal disc
'f;f%¢.+mwdev1ce for recordlng 1nformatlon in the optical dlsc 
© " of the first embodiment of the invention. -
Fig. 6(a) is a structural diagram of an ID field
deviated by 1/2 track pitch in an optical disc of a
25 second embodiment of the invention.
--Fig. 6(b) is a diagram fép explaining thé phase
deviation of wobble in the optical disc of the second

embodiment of the invention.



is in cont osiobdd or ‘near he documents as it is operat ed. pcriyPotlassedeVi ce
of the invention conprises an el ongated, rectangular guide nenber provided
with holes for a plurality of binding prongs to be inserted through, and a
fasteni ng menber conbined with the guide nmenber slidably along the |ength
ttheof, wher eby the prongs passed through f@he holes in the guide nenber
can be ‘bent into a fastened position at the sane tine by sliding the
fastener relative to the guide nenber. In a preferred enbodi nent of
‘the invention, the fastener is provided with a pair of w ndows through
whi ch the binding prongs are to be passed and a pair of slits each
communi cating with one @&ighe7 vishdowketdiarédoflibheamiotlevsdstdr oFbend t
with an obliquely extending quide edge for_ helping bend each of the prongs
i nserted through-tHa the optical disc of the second embodiment of the -
. invention. _
Fig. 8(a) is a structural diagram of an ID field
5 in which lands and groovés have independent addresses,
in an optical disc of a third embodiment of the
invention. _ _
Fig. 8(b) is a diagram for explaining the phase
deviation of wobble in the optical disc of the third
10 embodiment of the invention. ' |
' Fig. ‘9 is_ a structural diagram of an optical disc
manufacturing apparatus according  to a fourth
embodiment of the invention.
Fig. 1l0isa structural diagram of an optical disc
15 'manufacturing apparatus according to a fifth
embodiment of the invention.
Fig. 11 is a diagram showing the relation of a
ROM field for reading only, a rewritable field, and
‘an informatidn unrecorded field, in an optical dise
20 of a sixth embodiment of the invéhtion. |
_ Filg. 12 is a magnified view of a transition field
between ROM field and rewritable field. I
Fig. 13 is a diagram showing the relation of a
read-in field for reading only, an information
25 unrecorded field, a rewritable field, and a read-out
field, in an optical disc of a seventh embodiment of
the invention.
Fig. 14 is a diagram showing an example of format

of a conventional optical disc.



W ndows as vp@g s iRgs ener is slid relative to the gui de me b ¥ c@d /e384l | ng'
each of the bent prongs into the corresponding one of the slits.

Wth the binder of the above-nentioned structure, by fixing the binding
prongs to a file cover and inserting the o _

5. prongs through the holes fornmed in the g @i de menber it is possible to
fi Xt he gui de nenber to the file cover, and y sliding the fastener
nount ed on the gU|de nenber

BEST MODE FOR CARRYING OUT THE INVENTION |
Embodiments of the invention are described

below.

Embodiment 1
5 Fig. 4 is a schematic diagram of an optical disc
according to a first embodiment of .the invention.
As shown in Fig. 4, the guide track of the optical
disc is arranged so that the optical head can follow
same when'recordin.g or reproducing information, and
10 it is designed to change over the groove (solid line)
and land (dotted line) by every revolution. Having
a plurality of sectors in one revolution, the eector

is composed of an ID field, information recording

field, and information unrecorded 'field. The
15 illustrated guide track is spiral, but it may be
- concentric, or spiral in a reverse direction. The

number of sectors per revolution is also arbitrary.
Fig. 1 shows a groove and land changeover portion .
in the optical disc of the f:.rst embod:.ment of the
20 invention. The ID field consists of four parts, ID1,

' 'ID2 ID3 ID4._, each conta:.n:.ng address lnformatlon, N
and ID1 and ID2 and ID3 and ID4 are pa:l.red respectlvely ’
and are deviated by a distance of about 1/2 of track
pitch to the inner ‘circumferential side or outer

25 circumferential side from the guide track. The guide

_track also wobbles in an orthogonal direction to the
tracing direction of the optical head.

The operation of the optical head moving from the

inner cireumf erential side to the outer



I ongi t udi NFblo¥nddeer eof it is possible to bent the prongs at POmEPI%es8EsSt i ne
into engagenent with the fastener. By sliding the fastener in the opposite
direction it is possible to release the prongs fromthe fastener. In
particular, with the guide nenber and the fastener being held between the
thunmb and forefinger of one hand, by novingisthe two fingers in opposite
divyéctions it is possible to slide the fastener relative to the guide
menber thereby to cause the prongs inserted through the holes in the
gui de nmenber and the windows in the fastener to be bent by the obliquely
~extendi ng edges of the windows and guided into the slits associated with
the wi ndows to be atecumifierdretial hesicda. and revkrddimg kmnmdeersfodi¢ing
invention, by:a sinple : . . . '
y: ggntinuously is described below in a case in which the
‘number of sectors per revolution of the optical disc
is k (k>1). When the optical spot is at land #n-1 of
5 the information recording _field, after tracing ID1 and
ID2 (#n+k) and ID3 and ID3 (#n) successively in the
ID field, it moves into groove #n in the information
recording field to record or reproduce. Thereafter,
when the optical disc rotates one turn and returns,
10 the optical spot passes the ID field from groove #n+k-1
in the information recording field, and moves into the.
portion of land #n+k in the information recording
. field, thereby recording or Ireprcducing.
Fig. 2 shows the detail of the sector format in
15 the optical disc of the first embodiment of the
invention. The capacity oi_‘:' one sector is 2697 B,
including the ID field, information unrecorded field,
and information recording field. Actually, the
info_rmétion is -recorde’d'in the. ;i.nformation recording"
20 field, which consists of guard 1 field (20 B), VFO field
(35 B), PS field (3 B), data field (2418 B), PA field
~ (1B), andguard 2 field (55 B) . Of them, in particular,
the data field of 2418 B is composed of 8Y field (2
B) and 26 sets of data 1, data 2, .... data 26 (91 B
25 each). The data field includes the error correction
codes, and the actual user capacity is 2048 B. The
— ID field consists of ID1 (46 B), ID2 (18' B), ID3 (46

B), and ID4 (18 B). The information unrecorded field



oper ation ngle hand it is possible to raise the f a9 5Rh 0oV e
t he bound g"%gsr{ggg?s and fix it to the prongs at a position of a desired

hei ght, thereby to | eave a sufficient | engt h of each of the prongs exposed
above the docunents and bel ow the fastener to nake turning of the pages
of the docunents easy. It is also possible tqochange the above |ength of
theé prongs to be left exposed with ease and w thout using both hands.

"BEven when the fastener is in close contact with the docunents, it is also
possible to operate the fastener . w thout causing an extraordinary force to
be applled to the .
consists of mirror field (2 B), gap field (10 B), and

buffer field (25 B).
ID1 through ID4 are provided for recognizing the
address of the sector, and it is also possible to
5 recognize whether the next incoming guide track.is a
groove or a land. Of the unrecorded field , the mirror
field and gap field are fields for adjusting the laser
power in recording. The buffer field.is'provieed for
adjusting the deviation of the information data in the
10 time axis direction due to optical disc rotation
fluetuation or eptical disc eccentricity. The buffer
field has 25 B, and fo_r the user data of 2048 B, the
redundancy is about 1.2%. The guafd 1 field and guard
2 field are for ptotecting the recording medium from
15 B deterioration at'the data starting or finishing end
due to repeated recording of information data. The
- VFO field is provided for essisting the operation of -
the PLL circuit for producing a reproduction clock when
ffeﬁroducingg' The PS field shows the beginning of
20 information data, and the PA field determines
_speclflcally'when demodulatlng the final data of the
1nformat:.on to be recorded ;. accorda.ng to the rule based'
on the digital modulatlon.
Fig. 3 shows the configuration of the information
25 data and guide track in the optical disc of the first
embodiment of the invention. In Fig. 3, when the wobble
—phase is 0, recording starts for bit 1, which is the

first bit in the information data bit row. In the



docunent s. @'cular, the fastener can be slid rel ati vepbgybéifosges de
menber ever@%@?gs e nenber is kept stationary in close contact wth the

docunents. Under the condition, with the guide nenber on the docunents
being held by a finger, the fastener can be slid into engagenent wth the
prongs by another finger w thout .causing any,4rictional force to act on
the docunents in the facial direction thereof while effectively preventing
distortion of the stacked docunents to damage the hol es therein through
whi ch the prongs are passed.  The binder of the invention has a particular
advant age when a large stack of docunents is to be bound.

illustrate example, the phase is 0, but this phase may
be an arbitrgry phase.
. ’ : Fig. 5 is 'a bléck diagram of an optical disc
device for recording information in the optical disc
. 5 of the first embodiment of the invention. With
' ‘reference to the op"tical' disc device of Fig. 5, the
recording operation of information data into an actual
optical disc is described below. -
In Fig. 5, referehce numeral 50 is an optical
10 disc, 51 is an :i_.nput I/F, 52 is an error correction
encoder, 53 is a digital modulator, 54 is ar; additional
signal generator, 55 is a multiplexer, 56 is a
semiconductor laser niodulator, 57 is an optical head,
58 is'a_head Amplifier, 59 is a TE (tracking error
15 signal) detector, 5a is a head driver, 5b is an ID
detector, 5c¢ is a timing generator, 5d is a wobble
signal detector, and 5e is a writé clock generator.
Through the input I/F 51, digitized audio data,
video data, computer data and other .princi§31
20 information are entered. The input data is fed into
.the error gorrection cdde generator 52, and an erfor-
correction code is célculated,-and added to the iﬁpufl
data.
On the other hand, the optical head 57,
25 = determines the target sector for recording the
information in the optical disc 50, the light spot is
traced sequentially on the ID field, information
unrecorded field, and information recording field on

the optical disc 50. That is, the optical head 57



The gui de ba@nd the fastener are conbined in such a mMpeRdpotdsgks t he
two nmenbers are " slidable longitudinally relative to each other. To this
end, either one of the two nenbers are provided on each of the opposite

| ateral sides thereof with a guide rail extending the whole |ength of the
mepber while the other menber is provided witsh corresponding grooves, _
whith the rails slidably engage so that the two nenbers can slide relative
to each other.’ In order to enable snooth fastening of the binding
prongs by a sinple nmechanism the fastener is provided with a pair of

ri ght-angled triangul ar wi ndows, the oblique side of each of which is to
be used as the prawdiytegnthenaptikdiqdésguise Righ laser Iaghkeofhe

fastening of the prongs securer, between the fastener and the upper '
surface of - the gmq*gqﬁﬁbggnstant power. The reflected light has an
" intensity change, and is photoelectrically covered by
the photo detector on the optical head, and a
5 - reproduced signal (RF signal) is detected. Since the
reproduced signal ié a low amplitude signal, it is
amplified by the head amplifier 58, and, then passed
into the TE detector 59, ID detector 5b, and-wobble
signal detector Sd.. The signal passed to the TE
10 | detector is used as the basis fo: tracking whether a
groove orlland of the optical disc is being tracked,
and the detedted TE -signal and the phase TE signal and
the phase information of land/ groove are put into the
. head driver 5a. The head driver 5a sends the driving
15 signal for_tracking'the light spot to the optical disc
50 from these signals, to the optical head $7. As a
-"resuit, the light-spot can accutately trace-ﬁhe guide
track of the optical disc'50. _ _
- In this - ﬁrackihg{'active staté;. the :signaiﬂ
20 entering the ID detécgor 5b is trahsformed into a
binary value, of 0 or 1, i.e., digitized. From the
‘" binary digital signal row, first; the address of the
target sector is searched. Besides, from the obtained
four address values, the manner of changeover froni land
25 to groove, or from groove to land is known, and
therefore, in tracking, it is possible to use as the
~~“phase signal of land or groove.
As a resuit of the above operation, when the

timing for detecting the address by the ID detector



t here M8y #psed a space for accommodating the bent PCT/IP97/03868

7 portion of each of the binding prongs, and on the surface of the

gui de nenber there nmay advantageously be formed a projection for engagi ng
the bent portion of the prong wthin the space. BRI EF DESCRI PTI ON OF THE
DRAW NGS Fig. 1 is a partly cut-out pegsspective view of a binding
devi ce enbodying the invention, shown inits '

56 is sent into the timing generator 5¢, the timing
generator 5c generates and sends. out vaﬁicus timing
signals for operating the error correction code
generator 52, digital modulator 53, additional signal
5 generaﬁor 54, and multiplexer 55 a1_: specified times.
ﬁsually, the timing generatbr 5¢ creates various
signals by using a fixed clock, and in the optical disc
50 of the invention, a wobble signal is detectéd from
the track guide, and the signél of specific frequency
10 can be _taken out, and therefore, from this signal, the
clock synchroﬁizéd with the rotation of the optical
disc 50 can be created. That is, the wobble signal
detector 5d receiving the oﬁtput signal ffom thé head
amplifier 58 in Fig; 5 extracts the wobble signal of
15 specific freqﬁenqy'from that signal through, for
example, a band pass filter. The extracted signal is
-~ passed to the write clock generator -5e. In the write
| clock generator S5e, a clock signal syhchronized with
the rotation is produced in the PLL circuit.
20 .The clock synchronized with the rotation of the
optical disc 50 created in the write clock generator
:'Se is . prov1ded to .the dlgltal 51gnal generator 53, g
additional signal generator 54, multiplexer 55, and
timing signal generator S5c. _ _
25 The digital modulator 53 receiving the output
signals from the error correction encoder 52, that is,
_ the informatibn data and error correction code data
' automatically réplaces the original 0 and 1 continuous

data into other 0 and 1 continuous data according to



operative gryedidosgdn to bind docunents or sheets of paper 't0pcq~,j1:i947,@38t;g)l der;
Fig. 2 is a perspective view of the binder of Fig. 1 shown in a different

operative position in which binding has been conpleted; Fig. 3 is a
sectional view taken along line A-A of Fig. 2; Fig. 4 is a sectional view
ta&gn along line B-B of Fig. 2; Fig. 5is a gsectional view taken al ong
line GCof Fig. 2, Fig. 6 is a bottomview of a fastener for securing

bi nding prongs; Fig. 7 is a perspective view showi ng docunents bound by
the device of the invention; Fig. 8 is a perspective view show ng the
fastener raised along the prongs above the ‘docunents; Fig. 9 is a _

per spective vi ew saovepecifibcf astheme .opertiedomtpwine firaoml ithea digdltal

action; and Fig. 10 18,3 2% Y5 $heed LS e SRNYEIEL 20 AICl, the
other hand, the additional s;gnal generator 54
generates signal for the guard 1 field, VFO field, PS
5 field, guard 2 field and others, aside from the data
fields shown in Fig. 2. The signal for the PA field
is usuall}} based on the specific manner of the digital
modulation, and is hence generated in the &igital
modulator 53; "Generation of the SY signal i_n the data
10 field is possible in both the additional signal
~ generator 54 and_digital' modulator 53. The output from
the édditional signal generator 54 is provided to the
multiplexer 55, The two signéls provided to.the
multiplexer 55 are adjusted in timing, and passed to
15 the semiconductor 1laser modulator 56. In the
. semiconductor laser modulator 56, a driving signal for
modulating the . output of~thefsemiconductor laser
mounted on the optical head 57 is created, and sent
' ‘into'the optical head 57. R
20 r.rhe optical beam haviﬁg a specified output value .
is emittecl from the _optical head 57 to the optical disc
- SQ;:aanipfdrmatioh data is recorded in éﬁé_%ptical-'}:
dise 50. . -
Conventionally, the information data was
25 processed by a fixed clock, and recorded, and, not
' synchronized with the rotation of the optical disc,
it was possible‘that, in a worst case, the information
data could not be recorded in the determined sector

length. However, by using the optical disc of the



BEST MODE Qf,

%@YI NG THE | NVENTI ON Fig. 1is a par-t | ¥Coiibo7rdses

perspective view showing a binding device in accordance with a preferred

enbodi nent of
of docunents.

this invention and which shows a pre-step to bind a stack
Fig. 2 is a perspective view of the.binder of Fig. 1 shown

in_a different operative position in which p4ynding has been conpl et ed.
Fig. 3 is a sectional view. 8 t aken
along line A-A of Fig. 2, Fig. 4 is a sectional view

10

15

20

25

invention wherein the guide track wobbles or
oscillates, the clock synchronized with the rot.ati'on
can be used as mentioned above. As a result, the
information data can be recorded in a specified sector
securely. '

Meanwhile, the clock created from the wobble
signal causes a deviation from the wobble phase,
actually, due to the performance of the PLL .;:irdui_t
for generating the clock signal. The length of the
information unrecorded field of the sector is
determined as follows in consideration of the phase
deviation of the wobble. _

Since noise is contained in the wobble signal,
a phase deviation occurs in the clock created from the
wobble signal.  Assuming the C/N of wobble signal to
be 15 dB and the bandwidth of the PLL circuit for

'creatihg' the clock from the wobble signal to be 1 kHz, |

if the noise components contained in the wobble signal _
are in normal distribution, and further assuming that

the noise level where the probability of the wobble

~ signal not beirig transformed into binary value by fixed

slice is 1/100000 and ' further, supposing the

information bit quantity entering in one .period of

wobble to be w bits, the minimum phase deviation is

‘calculated to be-0.15w bits. On the other hand, the

maximum deviation can be easily settled within about
tw/2 bits. Hence, the length of the information

unrecorded field for absorbing the deviation of the



taken al on?,dgs Agsp3-B of Fig. 2, and Fig. 5 is a sectional ycexpbmiesss al ong
line CGC Fig. 2. Fig. 6 is a bottom view of a fastener for securing

bi ndi ng prongs which constitute a bindi ng devi ce. As shown in Fig.
1, the binding device 1 in accordance wth the invention conprises an
elongated guide nmenber 2 and a fastener 3 g@ ded by and |ongitudinally
sldable on the gui de nmenber 2. The device 1 further conprises a prong
means 4 to bind docunents Din a file folder. The binder of the invention
can be-used to bind not only docunents but also other various kinds of
sheets of paper such as drawing sheets, photograph nounts, scraps from
newspapers or nmaganosdingetlook barsctor banabecaiorstpmlhedsatvzmr IS
[ [ o The pron ns 4 C rlses an el ongat ed base .
types of slips, e%&ts or more g %Jﬂﬁi an g
pl ate 42 _
By - calculating "on the assumption that the
information data quantity contained in one period of
5 wobble to be 93 bits, since it is possible to deviate
in both + and - directions, the length of the
information unrecorded field may be w/10 = 9.3 bits
"or more and w =.within 93 bits.
_ In the embodiment, however, in order to further
10 enhance reliability, the data capacity of the
unrecorded field, that is, the buffer field, is set
nearly twice the'appropriate value, that is, 25 B =
200 bits. Even at the nearly double data capacity of
25 B of the appropriate value, it is about 1.2% for
15 . . the user data capacity of 2048 B, which is considerably
lower value as compared with 2.9% of the prior art.
At this time, in the sector format shown in Fig.
2, the entire sector is 2697 B, and there are 232 wobble
- periods of 93 bits each. ' Moreover, one track is
20 composed of an integer number of sectors. Accordingly,
since the wobble phase 1s complete in every sector and
"1n _every track, the des:Lgn of " the. record:.ng and
reproducing apparatus is simplified. It also solves
the problem of change of phase of wobble in every track.
25 As the information to be recorded, in the case
of audio data or (moving pictures) video data, the
--------- - continuously generated information must be processed
and recorded. However, if recorded while confirming

the address of ID field in every sector, if failing



prow ded ng@roglib20pposi te ends thereof with a palr of Di noki@gm)@m_s 41
made of a flat strip of resiliently flexible material and extending in the

sanme plane fromthe sanme surface of the plate 42 perpendicularly thereto.

Each of the prongs 41 has an outer end portion tapered toward a free end,
ch is thickened on one of its flat laterajg surfaces to forma catch

- hook 43. Each of the prongs 41 is provided at its opposite |ateral sides

adj acent its lower end with a | ower hook 44, which defines a relatively

constricted end portion 45 between the hook 44 and the wupper surface of

t he base plate 42. Afile folder F conprises a front cover Fl, a

Spi ne to detect the-address, the contlnuously'enterlng data

cannot be recorded completely. Or;, in the event of
a failed address, it may be possible to record by
predicting from the address of the preceding sector.

5 However, since such prediction is.based on the count

value of the fixed clock, errors are abcumulated in
the count value due to rotation fluctuation of the
optical ‘disc. As a result, the data to bé récorded
in the sectorjmay overflow to the succeeding sector.
i0 ‘However, in the format of the optical disc of the
first embodiment of thé invention, since the wobble
éignal is ﬁsed as. the réference,.the above problems
can be solved easily. As sﬁown in Fig. 3 by determining
the record start point'in every sector on the basis

15 of phase 0 of the wobble signal, as far as there is

no error in the wobble signal_ détection, if the address
~cannot be detected, continuous recording is possible.

Besides, accumulation of count values of clock in every
sector does not occur. | -

20 ' In each field, specific data distribution is
~arbitrary. The data quantlty and data distribution
f'of the sector format in Flg 2 are examples only and

are not meant to be 11m1t1ng. .
As described herein, accofding to the optical

25 disc of the first embodiment of the invention, in

recording of continuous information data such as audio
data and (moving picture) wvideo data, if the address
of the ID field provided in each sector cannot be

detected, it is possible to record continuously by



9 st ri pwiodsndsoeear cover F3 and a fol ded doubl e-1 ayer porgdrampe7/éssss or med
by folding a lateral portion of the rear cover F3 adjacent the spine strip
"F2 into the doubl e-layer portion F4. The prong neans 4 is fixed to the
folder F by passing the prongs 41 through holes forned in the fol ded cover
portion F4 fromits underside, with the rel algvely constricted pofrtions 45
of The prongs 41 occupying the holes and the | ower hooks 44 preventing the
prongs 41 from falling off therefrom - The prong neans 4 is nade of a
synthetic resin, and the prongs 41 and the base plate 42 are nol ded
integrally -
' : - generating a clock securely from the wobble signal,

and a format realizing a larger capacity than in the

prior art can be provided.

Embodiment 2 _
5 ' Fig. 6(a) shows the address field of an optical
" disc in an L/G (land and groove information recording
and reproducing) system in an optical disc in a-second
embodiment of the invention. In the opticai disc in
Fig. 6(a), the address information in the ID field -
10 consists of two sets, and the distance is deviated by
1/2 track pitch to the inner circumferential side or
outer circumferential side. The width of'the convex
and concave signal is nearly equal to the width of the
‘ groove and land in the information recording field.
15 The groove and land are changed over in every turn of
- the track. The ID field consists of two portions, IDa
a'hd'll;Db, each -containing address information, and-is
. deviated from the -guide  track to the 1nner-_
-:clrcumferent:l.al s:Lde or outer c:.rcumferent:.al 51de by
20 about 1/2 distance of the track pitch. That is, one
L _ s address is- shared by the adjacent groove and land.. The-_
“'.-hd-'gulde track (1nformat1on recordlng fleld) wobbles in
the direction orthogonal to (in the radial direction
to) the tracing direction of the.optical head.
25 . Fig. 6(b) explains the phase deviation of wobble
- at a changeover point of groove and land once in every
track in the optical disc of the second embodiment of
the invention. The wobble has an integer multiple

period in every sector, and the track has an integer



into a singyeogidstzer by injection nolding. As the syntheticPcegps/a3hes can
be used, polyvinyl chloride, polyethylene, polypropylene, etc. are
preferred.. Any other suitable nmaterials, if flexible, nmay al so be used.

In the illustrated enbodi ment, the binding prong.-nmeans 4 is conposed of
the binding prongs 41 and the base plate 4221lt is not restricted to the
Il 'ustrated shape and structure, but the whole of the prong neans may be
conposed of a single strap or string. The base plate 42 may be onitted,
and the binding prongs 42 alone may be fixed directly to the folded cover
portion F4 of the folder F._ -  The guide nenber 2 consi-sts of an

el ongat ed pl at e nyanber ofr Santers yipj gverstituphe nfhexeforachias ane

T St net o 3PS P GBI e P S PR i
" continuous, but due to effects of manufacturing such
as rotation fluctuation of the optical disc, ' a
5 deviation occurs between one revolution of the optical
disc and the clock as the reference for data
processing, and tl_'.xe wobble phase may not be matched
completely. Accordingly , within the wobble pha-se, the
initial phase upon étart .- of wobble and final phase
10 afﬁer one turn of track must be set to a specified
valué._ - .

' Supposing the initial phase of wobble in every
turn of the gﬁide track to be tn bits of information
bits and the final phase to be +m bits of information

15  bits, it is the initial phase that is stable in
precision without effects of rotation fluctuation, and
it is the final phase that suffers most from the effects
of_ rétation fluctuation, and h_enée the relation of n

- [ mis established.

20 ' Concerning the'initial phase,'by resetting'in

every turn of the track, aécumulation of phase
‘deviation is avoided. Therefore, usually, the initial
phase is adjusted within +1 bit of information bit.
The condition of the final phase m is aescribed

25 below.
| When the light spot traces the interxhedi_até land
(the land is not cut) between a groove and adjacent

groove in a finished optical disc , it is supposed that

the frequency of wobble is o, the deviation is 0 in



“laterally mwopsmbong guide rail 21 runni ng t he V\:hO| e length roi-/ndmsgysl de
menber 2. The guide nenber 2 is provided with .

10 a pair of holes 22, one of which is formed adjacent one end (the
left end in the figure) of the nmenber while the other is spaced a distance
fromthe opposite end (the right end in the2gigure) of the nenber toward
the center thereof. The hole 22 are provided to fix the guide nenber 2 to
a part of the file folder F, and can be onmitted if the guide :

cutting the groove and the phase deviation is -0 in
the adjacent groove. Supposing that the wobble signal
obtained in an ideal state without phase deviation is
A * COS ot, the practical wobble signal with phase
5 deviation is |
A * COS(0t+0)+A * COS(0t-8)= 2A » COS O * COS ot.
That is, the wobble siénal is a signal modulated by
the por,t.i;.on of the phase .deviation (Cos 0). As a
result, it leads to the possibility of inconvenience
10 in circuit operation. Ac_cordi-ngly, as far as possible,
it is required to decrease -this phase deviation 'so that
the phase deviation may not be accumulated. If the
phase deviation 0 is within 1/10 of the period, we
obtain '
15 : (Cos 9)' < = (COS (2n/10) = 0.81
- and the originai signal level is maintained, and the
'phase deviation is within a sufficiently allowable
range. That is, supp051ng one period of wobble to be
, W b:.ts of J.nformatlon b:Lts the relation w:.th the final
20 phase m as far as the quality of wobble slgnal is
' practically sufficieht is
S e m £ w/lon | |
' ' Herein, the :Lm.t:l.al phase of the wobble signal
| is adjusted to be 0 in the boundary between the front
25 portion of the iD field and the information recording
field, but it may be defined in another place, for
example, in the boundary between the rear portion of

the ID field and the information recording field.



menber 2 i%vc;‘ﬁzlsstﬂ be fixed to the folder F. | n the gupgeTF@Isds 2.
adj acent the above-nentioned holes 22 toward the right thereof and on that
| ateral side of the longitudinal center line of the nenber 2 which is

adj acent’ the spine strip F2 of the folder F, there are fornmed another pair
of, hol es 23 through which the binding prongs,41 are to be inserted. The
.di STance between the two holes 23 is substan lally equal to that between
the two binding prongs 41. On the upper surface of the guide nenber 2 at
the | ateral side of each of the holes 23 renote fromthe spine strip F2 of
the folder F there is formed an engagi ng projection 24 extending

longi tudinally of the megher détaidi SéRNEReSkle@tdy topgat dfathdioptical
| ongi tudi nal di nension of the holes 23. The fastener 3 is an

el ongat ed nenber ofligcsefttiesecond embodiment of the invention is shown

. " in Fig. 7. It is basically the same as Fig. 2 showing

the format of the optical disc of the first embodiment

. 5 described above. What differs is the guard 1 field

' B (20+I B), guard 2 field (55-I B), gap field (10+j/16

B) , and buffer field (25-3j/16 B). Herein, I is an

integer from 0 to 7, j is an integer.from.o to 16, and

I and j are selected randomly, and the length of the

10 guard 1 field, guard 2 field, gap field, and buffer
field varies . in every recording. As a result,
deterioration of the recording medium due to repeated
recording is prevented, and the humbér of times of
recording is improved. .

15 _ According to the optical disc of the second
embbdiment of the invention described herein, an
integer number of sectors are contained in one turn
of the guide track the sector length is set at integer
:times of the period of wobble, and the initial phase

20 and final phase of wobbl_e are at épecifie_d precision,
and_the:gfofé thé-wobblejphases'ére matched when

":eCQrdiﬁg_ and repﬁéducihg, so tha_t_tr.a'.;:king_ cdn.tro_i
and clock generation of the op_tiéal disc device may

be stabilized. _



materi al skhapgghobdzke the letter of Cintransverse section wetedriossss |
openi ng facing dowward. In the opposite lateral inner surfaces of the

el ongat ed nenber of the fastener 3, a pair of |ongitudinally extending

gui de grooves 31

conplenmentary to the previously described guide rails 21

of\JIhe gui de nmenber 2 are formed defining agzpair of longitudinally
extendi ng.banks or shelves 3la. Wth the rails 21
conpl ementarily engagi ng the grooves 31, the '

10

15

Embodiment 3
Fig. 8(a) shows an address field of an optical
disc of an L/G (land and groove recording and

reproducing) system in an optical disc in a third

embodiment of the invention. In the optical disc in

Fig. 8(a), the address information of the ID field is
independently provided in the land and the groove,
being positioned in the middle of the land alnd éroove.
To suppress crosstalk from.the adjacent track, the pit

width of convex and concave signals in the ID field

.is smaller than that of the groove or land.

Fig. 8(b) explains _the_ phase deviation of wobble
#t the changeover point of groove and land one in every
turn of ‘the track, in the optical disc of the third
embodiment of the invention. The wobble has an integer
multiple period in every sector,"and the track has an
integer number of sector in every turn. Therefore,

in one turn of tbe optical disc, the wobble ph_ase is

'_c'ontinuous',. but due to effects of .mé.ﬁuf_"'actulrin'g such’

20

25

as rotation fluctuation of the optiéal disc, a

‘deviation occurs between one revolution of the optical

dlsc andtheclock as t.h.e' ','r:e"'f'e_"r'eﬁ__cé' :--”"f'd:_,._: da'_ta',

processing, and thus, the wobbie phase may not be
matched completely. Accordingly, within the wobble
phase, the initial phase_ upon start of wobble and final
phase after one turn of track must be set toa specified
value.

Supposing the initial phase of wobble in every

turn of guide track to be %n bits of information bits



fast ener gvdﬁslg itudinally slidable along the rails 2. PCT/TRo7/3868
opposite por I ons of the upper wall of the fastener 3 there are forned

a pair of right-angled triangular w ndows 32 each having an oblique side
positioned at the.left and one of the other two sides open in the |ateral
or,front wall of the nenber 3 toward the Q%ﬁnents,to be bound. The
mﬁ\ﬁbms 32 are fornmed in correspondence to e holes 23 in the guide
menber 2 at such positions that wwth the fastener 3 slid leftward a short
di stance relative to the guide nmenber 2, the portions adjacent the :
vertices of the triangles of the windows 32 coincide with the holes 23 in

the guide nmenber 2nd the fhihalhehaly ey itaned 4icd ahformd eDonvisd tsof
the fastener 3 there is formed a slit 36 extending leftward fromthe

previ ously menti oh&d I@etlm%ehnétéélofphﬁéet thadglis stable in precision
" o .. without effects of rotation fluctuation, and it is the
final phase that suffer_s most from the effects of

5 rotation fluctuatién, and hence the relation of n<m
is established.

Concerning the initial phase, by rese.tt_:ing in
every turn of the track, ' accumulation of phase
deviation is avoided. Therefore, usually, the initial

10 phase is adjusted to within %1 bit of information bit.

As in the optical disc of the second embodiment,
supposing one period of wobble to be w bits ~of
information bits, the relation with t_he final phase
mis m £ w/10. _

15 As de‘scri_b'e.d' herein, éccérding to the optical
disc of the third embodiment of the invention, the
address of the ID field is indepéndently provided in
the land and groove, an integer number of_ sectors are
contained in one turn of the guide track, the sector

20 length is set at integer ti';nes of the period of wobble,

-and the initial phase 'an_d final phase of wobble are
at 'é specified .éreci'sihqln',,_ and therefore, the wobble
phases aré matched when recording and reproducing so
that tracking control and clock generation of the

25 optical disc device may be stabilized.

Embodiment 4

Fig. 9 shows an optical disc manufacturing
apparatus according to a fourth embodiment of the

invention. This optical disc manufacturing apparatus



of each of fhg whpdows 32. The slits 36 are forned in correﬁep,ﬁpbgy@,gggsto

t he hol es in"the guide nmenber 2 at such positions that with the guide
menber 2 conpletely contained in the fastener 3 as shown in Fig. 2, the
slits 36 in the fastener 3 are laterally aligned with the holes 23 in the
gui de- nenber 2. Wth the binding prongs 41 iﬁerted t hrough the hol es 23
in Y he gui de nenber 2 and the w ndows 32 in e fastener 3 as shown in
Fig. 1, as the fastener 3 is slid on the guide 2 toward the right in the
figu’re, t he oblique sides 32a of the triangular wi ndows 32 bend the prongs
41 forwardly and guide theminto the slits 36 as showmn in Fig. 2, wherein

those portions of tledegi®fned to manufacture an optical disc having two
sets of address information in the ID field, being
deviated by a distance of 1/2 track pitch to the inner
circumferential side or outer circumferential side,
5 as explained in Fig. 6(a) and Fig. 6(b).

Using this optical discmanufacturing apparatus,
the actual cutting operation of an opticai diso is
described below. In Fig. 9, reference numeraJ: 150 is
an optical disc mother board, 151 is an optical head,

10 152 is a spindle'motoz:, 153 is a single rotation signal
detector, 154 is a spindle motor rotation controller,
155 is a reset sigaal generator, 156 is reference clock
generator, 157 is a laaer output_mod_ulator, 158 is a
feed controller, 159 is a #robble signai generator, 160
15 is a first signal selector, 161 is a timing signal
generator, 162- is a second signal seleotor, 163 is an
ID signal generator, 164 is a second s:Lgnal selector,
’ 165 is a deflection s1gnal generator, and 166 is a
" deflector. ° o e
20 In order to form ID field and grooves (land) of
. guide tracks in the optical d::.sc mother board 150, the
.opt:.cal d:.sc mother board 150 attached to the splndle-
motor 152 is rotated, and while apply:.ng a feed control
in the radial direction, the optical head 151 emits
25 an output modulated laser light to illuminate the
optical disc mother board 150. '

Particularly, to control the rotation of the

spindle motor 152, the spipdle "motor rotation

controller 154 receives a signal (for example, a

This Sheet Has Been Replaced

[




wal Igg % of astener 3 at tHe left side adj acent the p@fmg,gdsdes
of t he w ndows conpletely cover the holes 23 of the guide nenber 2.

In the inner surface of the top wall of the fastener 3 at the opposite

| ongi tudi nal” ends thereof, there are formed a pair of grooves 33 in
q\{espondence to the Ilnear engagi ng projecgljons 24 on the upper surface
of The guide nenber 2 so that as the two ne ers 2 and 3 are slid

relative to each other, the projections 24 engage the grooves 33 thereby

to prevent nutual |nterference between the ceiling of the nenber 3 and the
proj ections 24. ' :

Frequency Generator signal) accompanying the rotation

from the spindle motor 152, compares this signal with

the clock from the reference clock generator 156, and

adjusté the rotating speed and phase of the spindle

5 motor. It is, however, difficult generally to match

with the reference clock accurately in the bit unit -
owing to the effects of response characteristic; of ﬁhe
spindle motor 152, eccentriéity of the.optical disc
mother board 150, etc.

10 On the other hand, modulation of laser light
output issued from the optical head 151 is carried out
as follows; The signal for the ID field is issued from
the ID signal generator 163. The signal generated in

| the ID signal generator 163 is issued as a digital data

15 - rOW'OfJO or 1, being synchronized with a clock, on the
basis of the clock issued from the reference cioék-
generator 156. The ID signal generator 163 receives
a reset signal syhchronized with one revolution from
the reset signal genératof 155, and synchfonizes in

20 -every revolution. The oﬁtput from the ID signal
generator 163 is fed into the first Signal-seleétof
160; . S .

When forming the groove, specified dé,ta is
obtained from the specified signal generator 162.

25 . Usually, the iaser is emitted when forming the groove,

while 1laser 1light is not emitted in the 1land.

Therefore, the output signal is changed over in every

revolution, and the laser repeats 1lighting and



As shown '9@8233 ,4 and 6, below each of the wi ndows 32 a”?@ﬂ%ﬁ?}é‘sﬁ‘“ ng

therewith I's fornmed a cavity or space 34 for accomodating t
“binding prong 41 which covers the hole 23 and the |linear projection 24
under the <condition that the fastener 3 is displaced relative to the

gLu de 2 as shown in Fig. 1 and also under thggondition that the guide 2
i s Conpl etely contained in the fastener 3 a$S shown in Fig. 2. As shown in
Figs. 5 and 6, between the right and left cavities 34 there is forned a
“relatively large cavity 35 having a ceiling a little higher than the
upper surface of the guide nenber 2. The previously nentioned banks or

shel ves 3la defi ni ggthhguar<IoVeg 31(6@1;15“3& exlapdersmmgllipe cawnityetery
The gui de nenber 2 and the fastener 3 are made of a swtabl e hard

synthetlc resin byrewpdatii@n.nol di ng. The
' The signal from the specified signal generator

162 is also fed into the first signal selector 160.
5 The output siénal from the first signal selector 160
- selects to issue either one of the two input signals
depending on the output of the timing signal generator -
161. 1In the address fields of ID1 to ID4, the signal
- from the ID signal generator 163 is selected, and in
10 other fields, the signal from the specified signal
generator 162 is selected. The timing signal generator
161 receives the reference clock issued from the
reference clock generator ‘156 and. the reset signé.l
issued from the reset signél generator 155, and
15 produces and issues a timing signal for selecting
various signals. Receiving the output signal from the
. first signal-selectbf-lsot'the laser output modulator.
157 sends out a signal to the optical head 151 so that .
. ‘the laser.light of" sp.ecifi_ed inténéity.may ‘be issued -
20 from the optica-l' head 151..". As a -result, the optical
head 151 em:.ts laser light at a specified output value, _
"and 111umnates the opt:.cal disc mother. board 150, |
In generat:.on of wobble to the guide track, the
.wobble signal from the wobble signal generator 159 is
25 used. In the ID field, the address is deviated by 1/2
track pitch by usin_g the deflection signal of the
deflgction signal 'génerator 165. The wobble sigﬁal
.and deflection signal are selected by the sign_al from

the timing signal gexierator 161 by the second signal



resin may . K bt ed from hard pol yet hyl ene, hard pol ypr opyteosr/o3sss
chloride, polystyrene, 13
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Bwnk’ Agfe pol ybag hyl ene terephthal ate, etc.
| e: hardnéss and rigidity may al so be

a,

selector 164. The o_utput of the second signal selector
164 is connected to the deflector 166. The deflector
166 deflects the light spot by 1/2 track pitch in the
ID field, and vibrates the light beam or spot in the
radial direction in fields other than the ID fields,
thereby wobbling (oscillating) ﬁhe groove. - The
optical head 1.51 is moved by the distance corresponding
to the portion of track pitch by one revolution in the

radial direction by the signal of the feed controller .

-158.

_ Thus, the optical disc mother board 150 is cut,
but the phase of the rotation of the spindle motor 152
and the output signal of the wobb_le signal generator
159 is devia.ted due to effects of rotation fluctuation
or eécentricity of the optical disc mother board 150.
Herein, tQ adjust the initia‘l phase of wobble signal
in every revolution, on the basis of the output signal

from the single rotation detector 153, the reset signal

. geneérator 155 resets the wobble signal genérator 159

in every revolution. As a.resu1t, depending on the

actual rotation of the opt:.cal disc mother board 150,

' the phase of the wobble signal is securely adjusted"

at a specified place once in every revolution, thereby
eliminating the possibility of accumulation of phase

deviation.

Embodiment 5
Fig. 10 shows an optical disc manufacturing
apparatus according to a fifth embodiment of the

invention. This optical disc manufacturing apparatus



The devic invention is used to bind documents D in ng
acvlaahie R

manner . n Fig. 1, the fastener 3 is slid on the gu

so that the holes 23 in the nenber 2 coincide with and are exposed in the

wi ndows 32. The binding prongs 41 that have been passed through

perforations in the docunents D are |nserteg upward through the holes 23
the windows 32 fromthe underside of t 8 gui de nmenber 2 so that the

upper portions of the prongs stand upright above the fastener 3.

~ Then as the fasterier 3 is slid on the guide nenber 2 to the upper right in

Fig. 2, the oblique sides of the w ndows 32 push and bend the prongs 41

laterally or sulysd %éﬂhé@&&%ﬁﬂh@ﬂcﬁf&ﬂet& td}@tieaglaygem@évﬁhgeemeon
of the fastener 3 and the guide nenber 2 until the prongs 41 are "

i ntroduced into taddsesssisfommativnndfi the WPnfdedd independently in
‘the middle position of the land and groove, as
explained in Fig. 8(a) and Fig. 8(b).
5 S In Fn.g. 10, only the portions different from F:l.g.
9 showing the _constltutlon of the optical disc
manufaqturing apparatus in the fourth embodiment of
the invention are deecribed beloﬁ. -
What.dlffers from Fig. 9 is an on/off controller
10 200 and a light spot diameter controller 201. The
on/off controller 200 controls the signal of the wobble
signal generator 159, and wobbles the guide track
outside of the ID field. The light spot diameter
adjuster 201, using liquid crystal. or the like, changes
15 the numerical aperture NA of the optical constant, and
varies the effective diameter of the light spot.
Referring to Fig. 10,'the outline of the actual
cuttlng operation of “the optlcal disc is explained
-below. Explanation of-the-same operatlon as in the
20_.' optical disc manufacturing apperatus in the fourth.
embodlment is omltted ; _ _
' " The slgnal in the ID fleld from the ID s1gnal,
generator 163 1s_ provided to the first signal selector
160.
25 ’ Specified data for forming a'groove from the
| | specified signal generator 162 is passed to the first
signai selector 160. The output signel from the first
signal selector 160 i_s selected depending on the output

of the timing signal generator 161. In the address



32 and lie_flat on the docunents D that have just been boung-by¥pd:liSses -
devi ce. wo r the condition that the fastener 3 has conpletely
coincided with the guide nenber 2, the prongs 41 laterally project from
the slits 36 of the windows 32 of the fastener 3 so as to lie on the
docunments D, with the projections 24 on thglupper surface of the guide
nmenmber 2 engagi ng the 14 step-1like
proj ections 4la formed on that |ateral surface of '

fields of ID1 to ID4, the signal from the ID signal
generator 163 is selected, and in other fields, the
signal from the spécified signal_ ‘generator 162 is
selected.
5 Receiving the output signal from the first signal
selector 160, the laser output médulator 157 sends out
a signal to the optical head 151 so that the laser light
of specified intensity may be issued from the optical
"head 151. As a result, the optical head 151 emits laéer
10 light at spe'cified.output value, and illuminates the
optical disc mbther board 150. '
To generate wobble in the guide track, the wobble
signal from the wobble sig_nai generator 159 is used.
. the wobble signal is fed into the on/off controller
15 200, and the wobble signal is turned on in fields other
than the ID field by signal from the timing signal
generator 161. The output of the on/off controller
200 is connected to the def’lec{:or 166. The deflector
166 vibrates the light sbo_t in the fa_dial- direction
20 in fields other fhan the ID field, ar'xd- wobbles the |
g_:_r.jo'ox..re. Furth_er_, bj the signal from the timing signal
. generator 161, Eh-e“.l:i:ght spot diametér controller 20]".'
controls to reduce the light spot in the ID field. The
‘optical head 151 is moved by a distance corresponding
25 to the pbrtion of track pitch per revolution in the
radial direction by a sigrial from the feed controller
158. | |
Thus, the optical disc mother_board 150 is cut,

but the phase of the rotation of the spindle motor 152



each of t 41 which faces downward, t hereby preven ongs
41 from bgﬁﬂgs’g&gied out of the fastener 3 even when a fortggq‘l%g Q%p ed to

t he docunents to renmove them from the binding device. The above
state is shomn in Firg. 7, wherein the docunents D placed on the inner
surface of the rear cover F3 of the folderéf are bound by the prongs 41
fixed to the -folded portion F4 of the foI and pressed and held by the
device within the folder, the outer bent portions of the prongs |ying on
t he docunents D. In order to make it easy to turn the pages of the
bound docunments D and have the docunments kept open stably at a desired

page, the fastenghd ﬁh°e S ﬁe éi‘ h‘?.W%rf k@fd wotbEoo¥Ngh%1aGeHdIW SR
Fig. 7 as far as the holes he gui de nenber 2 cone to be exposed
t hrough the wi nddw® is dev:Lated due to effects of rotation fluctuation
| or eccentricity of the optical disc mother board 150.
: Herein, to adjust the initial phase of wobble signal

5 in every revolution, on the basis of the output signal

from the éingle rof_ation detector 153, the reset signal

generator 155 resets the'webble signel genera_tox; 159

in every revolution. As a fesult,' depending on the

actual rotation of the optical disc mother board 150,

10 tﬁe phase of the webble signal is securely adjusted

at a specified place once :.n every revolution, thereby

eliminating the. pessibility of.accumulation of phase

deviation.

 Embodiment 6 |
15 Fig. 11 shows the relation of a ROM field for
_read_ing'_only, a rewritable_fie;d capable of rewriting
infofinaf:ion, and an information unrecorded field, in
i an optical discof a sixth embodiment of the invention.
i ‘As shown in Fig. 11, a-ROM field .f'or' reading only,
20 a rewritable field capable of rewriting information,
l -_"._-_-and an 1nformata.on unrecorded field prov:l.ded :Ln the'. -
- :'mz.ddle between the ROM field and rewr:.table field are
available, and a transition field is provided in a part
or whole area at._the rewritable field side .of the
25 information unrecprded field. A magnified view of the
- transition field between the ROM field and rewritable
field is shown in Fig. 12. The transition field
composition is considered in two types. 1In one type,

as in the transition field shown in Fig. 12, without



32 so that %ﬁﬂ%ﬁ'ﬁ%gs 41 are released fromthe engagerrent WIPEQ. 3868

fast ener on the fastener 3 is raised a little above t

“docunents D as shown in Fig. 8. 'Then the fastener 3 is again S|Id to the
upper right so as t th gs 41 again so that the fastener 3
wii |, not be sl i ppe mﬁi‘[ nder the condition, the pages of the
-docunents D can be tu , and thé& docunents D can be kept open
st ably. ' Since t the invention is conposed of the guide

menber 2 and the fastener 3 conbl ned with and slidable on the guide menber
2, the operation of sliding the fastener 3 relative to-the guide nenber 2

rai sed above containing address field or ID, it is composed of

| eehtinuous guide_track containing wobbie signal. 1In

anether'type, as in the rewritable field, it is

composed of the addre_s's field or ID. In.either case,

5 a processing clock for recording processing can be
~generated.

For example, when recordlng lnformatlon in
sector #O, after tracking the light spot in the
transition field (groove) out of the information

.10 unrecorded field, a clock for recording processing can
be obtained on the basis of the wobble signal obtained
from the RF signal. Herein, the: moving direction of
the 'light spot' is assumed to be the arrow
direction (from left to right in the diagram) . In order

15 to attract the light spot into the transition field-
is required to be at least equivalent to one track
because the incident angle during rotation of the
_optical disc cannot be specified.

In F-:i;g.- 12, the transition field is thr.ee traeks _

20 long, and ﬁhe groove and land are changed over in every
revolution. The changeover spot of groove and land_.
in the transition field 'nia"y be an area of the beginning
of the ID field extended to the inner circumferential
side, or an area of the final portion of the ID field

25 extended to the inner circumferential side.
Alternatively, the groove and land may not be changed
over.

Sector #0 is not always required to start from

a land track, but may start from a groove track.



15 the s can be conducted in a single action by e
devi ce by one ﬁﬁﬂ% and sliding the fastener to the upper nﬁéﬁﬂ% EP
thunb relative to the guide nenber 2 held by the forefinger as shomm in
Fig. 9. Reversely, by sliding the fastener 3 to the lower |eft by the
thunb it is possible to rel ease the prong§441 fromthe engagenent with-
the fastener 3 by a single operation. In the illustrated enbodi nent,
the fastener 3 is provided with the pair of right and | eft w ndows 32,

t hrough which the binding prongs 41 project upward. Instead of the

‘Wi ndows, the fastener 3 nmay be provided with

. As explained herein, according to the optical
disc of the embodiment, by disposing the transition
field in a part or whole area at the rewritable field
side of the information unrecorded field, a recording
5 ' clock can be stably generated from the groove in sector

#0 at the beginning of the rewritable field.

Embodiment 7
Fig. 13 shows the relation of a read-in field for
reading ohly, an information unrecorded field
10 containing transition fieid, a rewritable field, and
a read-out field,_ in an optical disc of a seventh
embodiment of the invention.
Herein, the track pitch To of the read-in field
which is a ROM field for readihg only, and the track
15 . pitch Tw of the rewritable field are set in a relation
_of To > = Tw. . That is, in several optical disc_s.
differing in the data capacity, the track pitch of the
read-:.n fleld is constant, th.le the track p:.tch of' o
-. the rewr:.table field is Var:.able in order to change

20 the data capacity. As a result, when the data capacity

in the rewr:.table fJ.eld is m:.n:l.mum, '.l‘o = Tw, and when" .

"the capac:.ty of the rewritable ‘field 1ncreases, the
track pitch Tw _of the rewritable field is narrowed.

In the optical disc of the embodiment as

25 described herein, by arrangi_ng that the track pitch
. To of the read-in field,' and the track pitch Tw of the
rewritable field may .be_ in a relation of To > = Tw,
optical discs differ-:_i.ng in data capacity in the

rewritable field can be easily reproduced since the



a space like the space 35 at the sane side of and comuni catli 1 th _each
of the spad¥%MW3r ntroducing the prongs, so that the pr%ﬁggr¥%§gyﬁed.'
through the holes 23.in the guide nmenber 2 into the spaces 34 may be _
i ntroduced into the respective adjoining spaces. In this arrangenent, when
t he docunents D have been bound to the rear_cover F2, the prongs 41 do not
project fromon the surface of the fastener380 that the folder F with the
bi nder 1 affixed thereto may have a good appearance. PGOSSIBILITY OF USE IN
| NDUSTRY The device for binding docunents and the like in accordance
with invention is suitable for binding a stack of papers, photograph

ount s, - or Cat al Pk Eg%clh' Kies the same in the read-in field to be

reproduced in the first place. Besides, by knowing
the characteristic of the track of the rewritable field
according to the reproduced controi- informatién, the
5 tracking control depending on the track characteristic
is realized, and compatibility may be easily

gua-rante_e'd .

INDUSTRIAL APPLICABILITY
The preserit invention finds particular use in
10 optical data recording discs for improving data
storage capacity thereof. Accordinglg_, an increased
amount of general computer data, as v&ell as sound and
video data, can be stored on an optical disc. Further,
~continuous video and audio data can be recorded on an
15 optical disc according to the present invention since
the use of a fixed clock to determine secto;__a_ddresse_s

is not implemented.
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16 L ' . CLAIM5S 1. A device for binding docunents
and the |i REO&MP?sing: an elo mﬂﬂ“ﬁm provi ded® ﬁﬁ‘t’ﬁ”é?”ss

plurality of holes through vvhlcmnﬂ E re to be passed; a

fast ener conbined with said guides*nember ith suchH a manner that said
fastener is slidable longitudinally relat|Vﬁ sai d gui de nenber thereby
to fTasten said prongs passed through said Sles to a binding position;

wher eby said prongs passed through said holes in said guide nmenber. are
bent at the sane tinme by sliding said fastener relative to :

CLAIMS.

1.  An optical disc, comprising: a plurality
of sectors on a guide track, each of said sectors havin§
an ID field, an information recording field, and an

5 information unreco_rded_fieid disposed between said ID
field and said information recording field, said ID
field including a plurality of address information
recorded in convex and concave signals and arranged

in two sets each set being offset by about 1/2 track

10 pitch in the d:LrectJ.on of one of an internal and
external circumferential track adjacent to said guide
‘track, said information recording field comprising
grooves and lands oscillating at a single frequency

- ina redial direction w:_'Lth ‘respect to said guide track,

15 and said grooves and lands alternating_in every turn

of said guide track.

2. . An opt:.cal disc of cla:.m 1, wherein when

" the 1nforﬁat10n recorded -in- one perlod of san.d
osclllatlng grooves .and lands is w bJ.ts, said

20 . J.nformatJ.on unrecorded fJ.eld between said ID f:.eld and
L "'.'-'."J.nformat:.on record:.ng f:.eld has a length of one of at—

least (i) w/10 b_:.ts or more and (ii) w bits or less.

3. An optical disc of claim 1, wherein
information in said recording field begins with a

25 specific phase of said oscillating frequency.

4. An _optical disc of claim 1, wherein each

sector has a 1length oorresponding to an integer

—
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sai d guide_nenber so as to be'engaged by said fastener. 2. ﬁéﬁwz&gﬁﬁfsor

bi ndi ng do¥MtP02;31nd the like ¢ i M ongat ed gui
provided with a plurality of honm'lmﬂmuwmwum bi ndi ng prongs are to be
passed; a fastener conbi ned-w th*s& digumdes er in such a manner that
sajd fastener is slidable |ongitudinally regqt Ive to said guide nmenber
thereby to fasten said prongs passed through said holes to a binding
position; wherein said fastener is provided with; a plurality of w ndows
t hrough each of which one of said prongs is to be passed; and a plurality
of slits each continuous fromone of said w ndows for holding therein the -

bent portion of t 9BEe0bf $41d JELISaMin fkéw MO UGi Agbgedne
wi ndow, each of nggjl'g VB\nireldows bei ng provi dedg\jvith an ob 'ique edge fo;g
number of said detectors is contained in every turn

of the guide track.

S. An optical disc, comprising: a plurality

5 of sectors on a guide track, each of said sectors having
an ID field and én information recording field, said

ID field including a plurality of address information,

and is recorded in convex and éoncave signals, said
info;rmatién recording field comprising grooves and

10 lands 6scillating at a single frequency in a radial
direction with respect to said guide track.., said
grooves and lands alternating in e\iery turn of said

" guide track, ea_ch. of said sectors having a length
corresponding to an integer multiple of a period of

15 said 6s¢iliating frequency, an integer number of said
sectors is contained in every tﬁrn of said guide track;

and the initial oscillating phase of every turn of said

guide track is within #n .bits of information bits, and
the 'fina-l phaée is within #m bits, -_ﬁherein n and m are

20 ‘natural numbers and n is less than or equal to m.

6.  An optical dise.of claim'5, wherein said
plurality of address information in said ID field is
arranged in two sets, each set being offset by about
1/2 track pitch in the direction of one of an internal

25 and external circumf_erentiai track adjacent to said

guide trac_:k .

This Sheet Has Been Replaced




bendi ng sai ong passed thr iLd window and gui di 5@7' nt
prong intov?‘ﬁgg)g’g&l; espondi ng one Imﬂ I Irm j”“ be held t er’el nﬂzéés%gsai d
fastener is slid relative to sai i i
17 3. The device as described in claiml or 2, wherein one of said
guj de nenber and said fastener is provided gg each of the opposite |ateral
si d08s t her eof wth a rail extending longittdinally thereof, and the other
of said guide nenber and said fastener is provided with correspondi ng
grooves : :
7. An optical disc of claim 5, wherein said
plurality of address information in said ID field is

disposed on said guide track.

8. An optical disc of claim 5, wherein when
5 one period of said osci]_.lat'ing frequency contains w
bits of information bits, the value of the final phase

m is within m < = w/10 bits.

9. An 6ptical disc manufacturing apparatus,
~comprising: 'ID.signal generating means for generating

10 " a signal for an ID field, specified signal generating
_ meaﬁs for generating a signal in a portion other than

- said ID field, oscillating signal generating means for
generating an oscillating signal at a single

| fi':equency, tit_ning signal generating means for

15 generating a 'gating signal of specified timing, first
: ‘signal .selecting means for receiving an ID signal and
said specified sign_a]_. and enabling one thereof by

' said"timin-_g signal ; deflection signal generating means

for issuing a deflection signal for deviating said ID

. 20 field by about 1/2 track pitch toward. the 'in_ner o
¥ " circumferential side and outer circumferential side
of a track, secox_‘id signal selectihg means for receivin§

an oscillating signal and cutput't:i.hg a deflection

signal and enabling either one thereof by said timing

25 signal, deflecting means for receiving the -oufput of
said second signal sellectinlg means and deflecting a

light spot, and reset means for resetting the phase
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-mhlch said rails engage so that sald QU|de nmenber and said fastener are

sl i dabl e rwe8/19302t 0 each ot her. m ﬂmﬁmmescrl be PGCHIEIN/Q3868 >
al

-wherein said w ndows are shaped I| triangle in top plan
view, one side of which constitutes' s obl ifue® gdi de edge. 5. The device
as, described in claim2, wherein between said fastener and the upper
surface of said gui de nenber a space is prévided for acconmodating the
bent portion of each of said prongs, and on the surface of said guide
menber a.projection is provided for engaging the bent portion of said
prong in each of said space. :

of said oscillating signal in every revolution of the

optical disc.

10. An optical disc manufacturing apparatus,’

comprising: ID signal genérating means for generating

5 a signal for an ID fi_eld, specified signal generating
means for'generating a'signal inﬁé.portion other than

said ID fieid, oscillating signal generating means for
generating an oscillating sighal at a single
frequency, timing signal. generating means for

10 generating a gating signal of specified timing, first
signal selecting means for receiving an ID signal and

said specifieé signal and enabling one thereof by said
timing signal, light spot diameter adjusting means for
changing the size of a light spot by receiving said

15 timing signal, on/off control means for enabling said
oscillating signal by said timing signal, deflecting

méans for receiving the output of said on/off control

" means and defiecting the light spot, and reset means.

"for resetting the phase of said oscillating signal in

20 every revolution of the optical disc.

11, An optical disc, com'pi:ising: a RbM field
having information with a length of at least one tragk
formed in convex and concave pit rows, and a rewritable
field capable of revifiting the information with a

25 length 6f at least one track, an information unrecorded
field having a length of at least one tra“ck dispgs;;d
between said ROM field and said rewritable field, said

rewritable field having a spiral or concentric guide
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track oscillating in a radial direction, said ROM field
having spiral or concentric convex and concave pit
rows, and at least a part field at the rewritable field
side of saifi . information unrecorded field has a
5 transition field having a spiral or concentric guide
t'r:ack os'cillating in the radial direction con't,iriuously

or intermittently.

12, An optical disc of claim 11, wherein the
guide track in the transition field comprises at least

10 . one of grooves and lands.

13. An optical disc of claim 11, wherein the
length of the transition field is at least equal to
the length of one turn of the guide track.

14. An optical disc of claim 11, wherein the

15 . ROM field is a read-in field.
15. An opt:Lcal dJ.sc of claim 14, whereina track

p:l.tch To of sa1d ROM f:.eld and a track p:Ltch Tw of said

rewritable field have values such that To > = Tw.
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