
;@ABCe3exxy4{T|L6T~  *G00001 DESCRIPTION METHODS AND APPARATUS FOR
MANUFACTURING OPTICAL DISK 5 TECHNICAL FIELD The present invention relates
to a method and an apparatus for manufacturing optical disks and more
particularly, to a method for manufacturing optical disks of a bonded type
to be utilized for DVDs, etc. and an apparatus used in the method. 10
BACKGROUND ART There is known technique to obtain optical disks for DVD by
bonding a plurality of substrates having recording layers to each other
thereby to achieve multi layer recording. 15 The Applicant has proposed a
method and an apparatus for bonding of optical disks in a technique
described in the International Publication No. WO 97/3720. In the disclosed
technique, a pair of substrates are held to confront each other via a
relatively narrow interval. An adhesive discharge nozzle is inserted into
the interval of the substrates. While the adhesive is injected out through
the discharge 20 nozzle, the pair of substrates are rotated in a plane
direction (rotated around a center axis of the substrates) thereby to
arrange the adhesive annularly in the interval. The interval of the
substrates is reduced then and at the same time, the substrates are further
rotated. In consequence, the annularly injected adhesive is spread in a
radial direction thereby to fill the interval with a thin adhesive layer.
The pair of substrates is bonded 25 via the adhesive layer when the
adhesive layer is set through the projection of ultraviolet rays. An
optical disk is obtained in this manner. According to the above-discussed
method, the adhesive arranged   Substitute Sheet - 11 June 2002  annularIy
in the interval of substrates is expanded in the radial direction while
being kept in touch with the substrates) so that the thin adhesive layer of
a correct thickness can be formed efficiently. Moreover) the method is
advantageous in that air bubbles or daps are difiicuit to brim about
between the adhesive layer and the substrate) an excessive use or" S the
adhesive is eliminated, etc. However, t.'~e above method has disadvantages
as well. Specifically) the method needs the arrangement of t~'~e substrates
in an apparatus that can apply or feed the adhesive while the pair of
substrates is held with respective bond faces opposed to each other. It is 



additionally required in the method to send a pair of substrates holding
the adhesive layer 10 thcrebetween to a settin~ apparatus in order to set
the adhesive and to handle the substrates efficiently and correctly to
prevent bad influences upon process accuracy of optical disks. For
instance) since substrates of each pair arc manufactured or prepared
separately due to a difference in material and str ucture of recording
layers) it takes trouble to correctly combine the plurality of kinds of
substra:es and feed to a predctertnined position. Even 1~ after the
adhesive layer is formed at the interval of the substrates, there is
possibility that the substrates and adhesive layer are moved or deformed
before the adhesive layer is sat. The substrates and adhesive layer should
be treated to avoid such inconveniences, which is a difficult task. 20
SL>M~ARY ~F TI .fit Lei VtIV'Z'iOV An object of the present invention is to
provide method and appar~rtus for manufacturing optical disk to handle
substrates correctly and efficiently thereby to obtain optical disks of
high quality and high performance in the above-described technique ef 25
rraanufacmring optical disks, or to at least provide a useful alternative
to the prior airt. According to a frst aspect of the present invention)
there is provided a method for manufacturing optical disks by bonding each
pair of substrates via an adhesive, which COmpilS~S proCC55e5 Of. (a)
:thjning suhstratcs to be paired with respective bond faces turned to
front; 30 (b) tttrnin j over one substrate of each pair of substrates
adjacent to each oth er in an ~.ligned row and holding the one and the
other substrates of the pair with respective   Substitute Sheet - 11 June
2D02 -3 bond faces faced to each other; (c) supplying the pair to a bond
position while holding the pair in a state faced to each other; (d) feeding
an adhesive into an intcrvGl of the substrates caught confronting 5 each
other at the bond positaon, reducin ~ the interval and spreading the adhesi
ve in a radisl direction while rotating the substrates amend a center axis
of the substrates, thereby to form an adhesive layer between the
substrates; (e) supporting from below a Iower substrate of the pair of
substrates confronting each other via the adhesive layer, and sending the
substrates from the bond 10 position to a set position; (f) setting the
adhesive layer at the sec position to unite the substrates in one body)
thereby obtaining an optical disk; . (g) taking out the optical dis:~ from
the set position; and (h) inspecting the optical disk. 1 S According to one
cmbodirnent of the present invention, the process (a) includes the process
of: (a-I) sequentially piling and accumulating only substrates of the same
kind among the pairs; and (a-?) alternatively taking out the accumulated
substrates and aligning with 20 respective bond faces turned to the front.
According to another embodiment of the present invention, in process (b)
the ere substrate is a leading substrate of the ali?r:ed row and the other
substr ate is a substrate next to the leading substrate of the aligned row.
tlccording to another e:nbodi-nent of the present invention, the adhesive
is fed 2~ annularly in the process (d). Accordi;~g to another embodiment of
the present invention, the :method for manufacturinj optical disks futa~her
includes, between the process (d) and (e)) a process (d+) of rotating the
substrates holding the adhesive layer ther~bctween in the plarc direction
thereby to adjust athiekn~ss of the adhesive layer. 



3U According to another aspect of the present invention, there is provided
an apparatus for manufacturing optical disks by bonding Substrates of each
pair via an adhesive, which   Substitute Sheet - 11 June 2002 _rl_
comprises: an alionr:^,ent transfer device for aligning and transferring
substrates to be paired wi'~h respective bond faces turned to front; .o.
~CI'~;r,a rlA, CA ~;C^ t~~I:'_S O~le_r nnv cyhet~at_ p~:'~Cl: p~tr CF
epStrr~t~'S il t4iW"o r v.i uaa.' r.. f 5 ad~aceat to each oL'~er at the
align,~cr~t tr :nsr~r device and holds the ore and the other substrates of
the pair in a state w-i`~h respective bond faces faced to each other; a
substrate feed device for feeding the pzir of subst:ates to a banding
device while holding the pair in the state faced to each other; the bot;
din~ device includi.n? a subst:atc holdin' deuce which holds t:`tc pair of
I O substrates fed fr om the feed device in a state faced to each otl`ter,
can change ar. intcn~al of the Substrates a.-td rotate the substrates in a
pIa :e direction, and an adhesive discharge device which can freely mov c
forward and rearward to the interval of the substrates ~ om sideways ef the
substrates held by the substyratc holding device. and discharges the
adhesive; I5 a transfer device pr for to setting which supports from below
a,Iow~r subsrratc of the pair of substrates piled via the adhesive aL the
bonding device and transfers the pair frorz the bonding device to a setting
device; the setting device v~~hich sets the adhesive between the substrates
transferred by the transfer device thereby to obtain an optical disk of the
united substrates; ?0 a take-out device for taking out the optical disk
from tine setting device; a pair of substrate accu~tulat:ng devices where
only substrates of the same kind among tae pairs aro sequentially
accumulated via spacers with the. bond faces turned to the front; . , a
spacer collcctir:g device For seduentially piling and eolEecting ilhc
spacers; and 2~ w tuning tr4nsvr device having four transfer arms arranged
in four radial dir:.ctio::s which turn inte? ally For holding the
substrates and spacers, wherein the pair of substrate acmunulatine devices
are disposed in confronting two directions of tl'~e fear radial directions
to a turning center of the transr:er del~ioe, the spacer collecting device
is dapOSCd in one direction and the aZi~~tz~ent t< ansfer device is in
tJ-:c 30 remaining one direeiion) so that the turning transfer device
alternately takes out and sends ::ubstratzs at the   Substitute Sheet - 18
December 2002 



.$. paired substrate accumulating devices to the alignment transfer device,
with sending the spacers to the spacer collecting device. According to one
embodiment of the present invention, the apparatus furthcz comprises an
inspecting secti on for inspecting tihc manufactured opti cal disk. 5
According to one embodiment of the present invention, the substrate feed
device has a transfer member reciprocating between the turn-over holding
device and the bonding device, and sucking pants arxanged at front and rear
faces of an end of the transfer member for sucking and holding the
substrates. According to another embodiment of the present invention, the
method for 10 manufacturing optical disks further includes a process for
controlling. when the adhesive is inserted into the interval be;ween
substrates at each of the bonding sections) so as to prevent transfer of
the substrates with the adhesive which is not set from being stopped.
According to another embodiment of the present invention, the apparatus for
manufacturing optical disks further includes a controller for controlling)
when the adhesive I S is inserted into the interval between substrates at
each of the bonding sections, so as to ,prevent transfer of the substrates
with the adhesive which is not set from being stopped. 20   Substitute
Sheet - 11 June 2002 -6 HRIEF DESCRZP''TIO~i OF T~ DRA`~~'GS These and ot;
-~er aspects and f,afares of the present invention will become clear
,.~~iri ,n t4~~r~ ih c. .^,nj~a^ctiara u/:th the prafo~ed e:nbod;m e,^,is i
OITl t`.uv. f Oiiv7 ~~ iy L.,~..i.k7t..lm w 5 thereof 4vith r~fer~r,ce to
the accompanying drawinCs, in which: Fig. 1 is a perspective view of an
optical disk bonding apparatus in an embodiment of the present invention;
Fi?. 2 is a plan view of Fig. !; Fig. 3 is a slide vie~x~ showing a
detailed structure of a substrate accumulation 10 section of Fig. I; Fijs.
4A, 4B, 4C, 4D arc dia~ams, explanatory of an operation of a turning
trarafer means of Fig. 1; Fig. 5 is a side view showin' a substrate
Cam-over mechanism of Fig. 1; 



7 Fig. 6 is a side view of a holding transfer section of Fig. l; Fig. 7 is
a side view of one bonding section of Fig. 1, F1;5. u:'i, ~B, ~C ar a
step-vy-step dia~rdnl5 5170iwiCl~ an OpCratlOn of the bonding section; 5
Figs. 9A and 9B are a plan view of a st:ucture of a substrate holding arm
ofFij. 1 and a side view seen from a leading end of the arm ofFig. 1; Fig.
I O is a cross-sectional view of a high-speed rotary stake in Fig. 1; Fig.
11 is a pa ~ial cross-sectional view of a transfer arm in Fig. 1; and Fig.
12 is a block diagram showing a controller and other devices in the 1 C app
aratus of Fig. 1. BEST vIODE FOR CARRYNG O~G'T THE INVENTION Before the
description of the present invention proceeds, it is to be noted that like
parts are desi jnated by Iike reference numerals throughout the
accompanying I ~ drawings. A method for manufacturing optical disk
according to an embodiment of the present invention forms an optical disk
by bonding a pair of substrates via an adhesive, which comprises: (a)
aligning substrates to be paired ~.vith respective bond faces turned to ?0
the front; (b) turning over one substrate of each pair of substrates
adjacent to each other in the aligned row and holding the one and the other
substrates of the pair with respective bond faces faced to each other; (c)
suppfyin~ the pair to a bond position while holding the pair in a state
faced to each other; (d) feeding an adhesive into an interval of the
substrates caught confronting each other at the bond position, reducing the
interval and spreading the   8 adhesive in a radial direction while
rotating the substrates in a plane direction (rotated around a center a:cis
of the substrates), thereby to form an adhesive layer; 



(e) supporting from below a lower substrate of the pair of substrates
confronting each other via the adhesive layer, and sending the substrates
fr om the bond 5 position to a set position; (f) setting the adhesive layer
at the set position to unite the substrates in one body, thereby obtaining
an optical disk; and (g) taking out the optical disk from the set position.
A constitution of each part will be specifically described below. 10
(Optical disk) Among various kinds of optical disks such as CDs, PDs (Phase
Change Optical Disks), LDs (Laser Disks)) etc. in addition to DVDs, the
present invention is applied to optical disks of a bonded type which is
constituted by bonding a plurality of substr ates. A single recording layer
or a plurality of recording layers are provided in 1S the bonded type
optical disk. (Substr ate) The substrate is formed of a suitable
combination of synthetic resins, metallic thin films and the other
materials to conform to uses, e.g., a single-sided board for DVDs. The DVD
is constituted of a disk main. body of transparent resin such as 20
polycarbonate resin or the like, and a recording layer obtained by
arrangin~ a metallic thin film at a recording face of one face of the disk
main body. A protecting film is sometimes formed to a surf"ace of the
recording layer. In general, the face where the recording layer is formed
is rendered a bond face. Substrates to be bonded with each other can be of
the same material in 2j the same structure or of different materials or in
differ ent structures. Paired substrates are ?enerally different at least
in str,~cture of recording layers The recording layer may be eliminated
From one of the pair of substrates Although the substrate for   9 DVDs is a
thin circular plate, a shape of the substrates may be any other than
circular depending on the usage of bonded substrates. Otherwise, the
substrates can be shaped after bonded with each other. For example, the
optical disk for one type ofDVDs can be constn.icted by a transparent upper
substrate and a lower aluminum substrate, and an optical disk for another
type of DVDs can be constructed by an upper aluminum substrate and a
Iovver,~old substrate. (Adhesive) Various kinds of adhesives are used to
fit with materials and purposes of 10 15 20 



the substrates to be bonded. A transparent adhesive capable of being set by
ultraviolet rays is preferred for DVDs. Other than the adhesive capable of
being set by the ultraviolet rays, an adhesive capable of being set by
radioactive rays, a self setting adhesive) a thermosetting adhesive and the
like are utilizable. An opaque adhesive can also be used depending on
purposes. (a) Alignment process An aligning transferring device such as a
conveyor or the like aligninj and transferring the substrates in one
direction is employed. When substrates to be paired are alternately
supplied at the upstream of the conveyor, the substrates are alternately
arranged and transferred on the conveyor. It is preferable that the
transferring device supports an outer circumference or a lower face of the
substrate without touching the bond face of the substrate. Or) a central
part or a non-recording part at the outer cir cumferential pan of the bond
face of the substrate may be supported. Two processes as follows can be
combined with each other as the 25 alignment process. (a-1) a process of
sequentially piling and accumulating substrates of the same kind of the
pair of substrates; (a-2) a process of taking out the accumulated
substrates alternately gad alignin? with respective bond faces turned to
the front.   10 In piling and accumulating the substrates, through-holes
formed at the centers of each of the substrates are sequentially Ftted to
rod-like supporting strsts to pile th a substrates, cvheceby the substrates
are prevented from being displaced or collapsing. b If the substrates are
accur;~.ulated with the bond faces directed upward, the substrates can be
directly sent to the alignment process in the same attitude as they are.
`Vhen the bond faces are turned upside down, the substrates should be
reversed to turn the bond faces upward before sent to the alignment
process. A spacer if inserted between the accumulated substrates prevents a
touch 10 of the substrates. Synthetic resin, ceramic or the like that can
be stacked in touch with the substrates is used as a material for the
spacer. An outer diameter of the spacer is preferably smaller than an inner
diameter of the recording face of the substrate. When a through-hole
similar to that of the substrate is formed at the center of the spacers,
the 1S substrates and spacers can be fitted and overlapped alternately with
the use of the above supporting strut. When the accumulated substrates are
to be removed from the supporting strut, spacers are taken out and
collected at a different position, so that the spacers can be re-used. ~'0
A jeneral transfer means for sheet- or plate-like members can be employed
to take out the accumulated substrates and collect the spacers. (b) Hold
process A pair of substrates are held in a state with the bond faces
opposed to 



each other so as to facilitate a bond operation. One of the pair of
substrates adjacent to each other in the alijned row is turned over for
reverse at the downstream of the above transferring device such as the
conveyor or the like. l~fore speciFcally, an arm or a chuck-member for
holding the substrates is turned 180 in an up-down direction with   11 the
utilization of a cam-dear mechanism, etc. For supporting the substrate even
in the reversed state, a turn-over mechanism is preferably of a type
supporting the substrate by a suction means or the like chroueh touch with
a front and a rear faces of the substrate or catching and supporting the
outer circumference of the substrate. The turn-over trechanism may be
incorporated as a part of the transferring device such as the conveyor or
the like or, arranged at an end part at the downstream of the transferring
device separately from the transferring device. The reversed substrate is
held to confront the adjacent substrate via an inten~al. The interval of
the substrates may be or may not be equal to an interval when 10 the
substrates are Fed to a bond position to be described later. If the
reversed substrate is a leading one of the aligned row of substrates and
the other substrate to con:ront the reversed substrate is a nest one of the
row, the row of the substrates can be sent to a succeeding process
sequentially in the order from the leading substrate. \~teanwhile, the next
substrate to the leading one may be lb reversed instead of the leading one
and faced to the leading one. (c) Feed process to bond position The pair of
substrates caught to confront each other in the above turn over process are
supplied to the bond position in the same attitude. Although the pair could
be moved by different transfer means, the substrates in the state faced to
each ?0 other can be handled at one time if a transfer or feed means, for
example, a turning arm or the like is adapted to hold both substrates
respectively at both faces thereof. `Vhen a hook member or a vacuum suction
part, etc. are provided at both faces of the above substrate feed means,
the substrates can be held at both faces of the feed means. In this case
alike, the feed means is preferred to handle the substrates without
touching recording faces of the substrates. (d) Bond process The method and
apparatus revealed in the earlier- mentioned   12 International Publication
~o. W 0 97/3720, etc. are employed in the process. More specifically, a
pair of rotary holding panels spaced via a distance in the up-down
direction a: a uszd as a means for holding the substrates. Preferably, the
rotary holding panels rotate synchronously and one or both of the rotary
panels are 5 a~ ranged to be freely movable up and down. If a vacuum
suction holes) is forn;ed at a surface of the 1^.oldin~ panel, the
substrate can be securely held by way of vacuum suction. The distance of
the holding panels is preferably set in a manner as follows. A relatively
large distance is maintained to allow the substrates to enter 10 between
the rotary holding panels when the substrates are supplied from the
substrate feed means. When the adhesive is supplied, the distance ofthe
panels is reduced to an extent so that the discharged adhesive comes in
touch with both substrates. The distance is further narrowed so as to
e~cpand the adhesive in the radial direction. At a 



final stage when the adhesive layer is formed, the distance is set to
obtain the adhesive 15 layer of a predetermined thickness. When the
su'ostrates are transferred to a setting pan after the adhesive layer is
formed bet~,veen the substrates, the distance of the holding panels is
increased to receive a tr ansfer means prior to setting which will be
described later. As an adhesive discharge means, an adhesive discharging
section ?0 equipped with an adhesive storing part and a discharge nozzle
shaped like a hollow needle is set in a manner to be freely moved forward
and backward with the use of a cylinder mechanism, a motor-dear mechanism
or the like operating mechanism. A heating means for the adhesive may be
installed at the discharging section. If the adhesive is inj ected between
the substrates into a concentric rin' 25 with the center of the rotary
holding panels, the adhesive is easily expanded uniformly in the whole
radial direction. A process described hereinbelow may be added after the
above bond   13 process. (d+) Process of adjusting thickness of adhesive
layer by rotating substrates via adhesive layer at high speed in plane
direction (rotated around a center axis of the substrates) When the
substrates are rotated at high speed, the adhesive layer is 10 1~ formed
uniformly all over the interval of the substrates in a constant thickness
corr esponding to a rotational speed. An excess of the adhesive is
discharged out from the outer circumference. The rotational speed is
adjusted in a range of several thousands rpm. The thickness of the adhesive
layer is determined by characteristics of the used adhesive or set
rotational speed. Although the substrates can be rotated at high speed
while held by the rotary holding panels at the bond position, a device
specially designed for the holding and rotating of the substrates may be
adopted. The substrates are transferred from the bond position to the
high-speed rotation device with the use of a transfer means used in an (f)
process described later. (e) Transfer process to set position Basically, a
general transfer device for plate-like members is used. '?0 There is
possibility that the substrates and adhesive layer are shifted or deformed
before the adhesive layer is set due to a certain level of fluidity and
deformability of the adhesive layer before set. As such, it is necessary to
prevent the shift or deformation of the substrates and adhesive layer when
the substrates are transferred from the bond position to the set position.
In addition, the adhesive in the interval between the substrates is
probably exposed to the outer circumferential end part or partly bulges
out, and if the adhesive adheres to the transfer member, the adhesive
contaminates the transfer member or re-adheres from the transfer member to
the substrates thereby to contaminate the substrates In order to avoid this
inconvenience, the substrates are transferred 4vhile the lower substratz is
supported from below Concretely, a holding member coming in  



1~ touch only with a lower face or an outer circumferential end face of the
lower substrate is used to hold and transfer the substrates piled via the
adhesive. It is preferable not to incline the substrates and adhesive lay
er large or impress a lame acceleration or impact to the substrates and
adhesive layer. If the lower substrate is not only held by the 5 holding
member, but sucked when supported from below, the holding of the substrate
is more surely realized. (f) Set process A suitable setting device is
employed in conformity with the kind of the adhesive used. For instance, in
the case ofthe adhesive capable of being set by 10 ultraviolet rays, an
ultraviolet ray projection device is employed. If the adhesive is a type
capable of being set by heating, an infrared ray projection device is
utilizable. If a set time is variably controlled in the setting device used
in the set process, conditions can be set appropriately to suit with the
purpose. (g) Take-out process 15 When the adhesive layer is set and both
substrates are united thereby to constitute an optical disk, a transfer
means for general optical disks is used to take out the optical disk from
the set position. The optical disk taken out of the set position can be
subjected to various treatments in the same manner as in the jeneral
manufacture process. For example, an inspection process for inspecting a
state of the optical disk can be carried out. The optical disks may be
collected in a piled state to be handled with ease. At this time of piling
the optical disks, a spacer may be interposed between the optical disks to
eliminate a touch of recording faces of the optical disks. The optical
disks can be piled directly one by one without using a spacer. (Substrate
feed device) A device described below is employed to Feed substrates to the
alignment transfer section   1~ The device includes a pair of substrate
accumulating sections for sequentially piling and accumulating substrates
of the same kind via spacers with bond faces directed to the front, a
spacer coiiecting section for sequentiaiiy piling and collecting spacers,
and a turning transfer means with four transfer arms arranged in four b
directions for holding the substrates and spacers which turn integrally
altogether. The pair of substrate accumulating sections are disposed in two
opposite directions of the radial four directions to a turning center of
the transfer means, while the spacer collecting section is in one different
direction and the alignment transfer section is set in the remaining
direction. The substrates at the pair of substrate accumulating sections
are alternately taken out by the transfer means and sent to the alignment
transfer section. At the same time, the spacers are carried to the spacer
collecting section The substrates may be accumulated in one row or in a
plurality ofrows at the accumulating section. Any of the plurality of rows
of the substrates loaded on a turntable that is freely tumable may be sent
to a position of the transfer arms of the 1j transfer means through the
intermittent rotation of the turntable. Also in the spacer collecting
section, the spacers are accumulated in one row or a plurality of rows and
a turntable is similarly usable for the spacers. In the above substrate
feed device, simply by reciprocating the transfer means with four transfer
arms alternately in front and rear directions with a fixed ankle, 



not only the substrates to be paired can be supplied alternately to the
alignment transfer section, but the spacers can be collected, correctly and
efficiently. An apparatus for manufacturing optical disks constructed as a
whole as shown in Figs. 1 and 2 is used to obtain D VDs. A substrate Da and
a substrate Db are used to constitute the optical disk. The substrates Da,
Db are formed of transparent polycarbonate resin or the like in a
fundamentally common shape although materials and structures of recording
layers are dit'Ferent. The manufacturing apparatus comprises a substrate
accumulating section   16 5 10 where substrates Da, Db are accumulated, an
alignment transfer section 20 for aligning and transferring the substrates
Da, Db, bonding sections 40 each for bonding tile substrates Da, Db with an
adhesive, a seeing section o0 for setting the adhesive by ultraviolet rays,
an inspecting section 70 for inspecting manufactured optical disks, and an
optical disk accumulating section 80 where the optical disks are
accumulated. (Substrate accumulating section) The substrate accumulating
section 10 has a pair of turntables 13, 14 IO which can turn in the
horizontal direction. Supporting struts 15 are set via a suitable distance
along an outer circumference of each turntable 12, 14. Substrates Da, Db
prepared beforehand are piled at the supporting struts 15. As is shown in
Fig. 3 in detail, disk-shaped substrates Da with holes are I~ ?0 :5
sequentially fitted to each of the supposing struts 15, and small
disk-shaped spacers Sa with holes are held between the substrates Da.
Surfaces, particularly, recording faces of the adjacently upper and lower
substrates Da are hence prevented from beinj damaged through contact with
each other. The substrates Da are accumulated with the recording faces,
namely, bond faces directed upward. An outer diameter of the spacer Sa is
set to be smaller than an outline of the non-recording part at the center
of the substrate Da, and therefore the spacer Sa is adapted not to be in
touch with the recording part of the substrate Da. The spacer Sa is a
plastic mold. An urging means such as a spring or the like is installed at
a lower part of each strut 15 to urge the accumulated substrates Da and
spacers Sa upward, so that an upper end of a pile of the accumulated
substrates Da and spacers Sa is always positioned in the vicinity of an
upper end of the strut 1 ~. The substrates Da are sequentially taken out
from an uppermost one. The above description on the substrates Da applies
to the substrates Db as well . As shown in Figs. 1, 2, a turntable 16 is
disposed between the turntables   17 12 and 14 to collect the spacers Sa,
Sb. Supporting struts 1~ are erected similarly along an outer circumference
of the turntable 16 via a suitable distance. Used spacers Sa, Sb are
sequentiaiiy Cited and coiiected at the supporting struts I S. 



(Turning transfer means) As shown in Figs. 1, 2, a cross-shaped turning arm
18 is fitted at a position surrounded by the substrate turntables 12, 14
and spacer turntable 16, which is freely turnable and movable up and down.
The cross-shaped turning arm 18 has four arms e~ctending in four directions
outward from a turning shaft 19 at the center. The four arms turn
integrally in any of the right and left directions. The turning arm I8 is
10 integrally moved up and down by moving the turning shaft I9 up and down
because of the drivir_g of a turning shaft driving motor 19z. Leading ends
of three arms of the cross-shaped turning ar-n 13 are located immediately
above the substrates Da, Db accumulated at the turntables 12, 14 and one
strut I ~ of the turntable 15 respectively, and a leading end of the
remaining one 15 arm is present above the alignment transfer section 20. As
indicated in Fig. 3, a suction plate 184 is mounted at a leading lower end
part of the turning arm 18 via springs 182 in a movable fashion in the
up-down direction. Suction nozzles l 86 are fitted at a lower face of the
suction plate 184, which are coupled to a vacuum suction source (not
illustrated) via a vacuum pipe 187. When the suction nozzles I85 suck the
non-recording part at the center of the substrate Da, the substrate Da is
sucked and held to the turning arm 18. At this time) even if the substrate
Da is sfifted or incl fined in attitude to the suction nozzle 185, the
suction nozzle 186 can surely suck the substrate Da owing to the action of
the springs 183 inclining the suction plate 184 back and forth and right
and left. Moreover, the springs 182 ease impacts when the suction nozzles I
86 contact the substrate Da. An outer diameter of the suction nozzles 186
fitted to the suction plate 184 is set so that the suction nozzle can suck
the non-recording part of the substrate Da   18 aed spacer Sa. (Operation
of turning arm) As shown in F igs. 4 A-=+D, the cross-shaped turning arm 1
~ is turned every 90 alternately right and left about the turning shaft 19.
5 Stage A: As in Fig. 4A, when one arm (a) of the tuning arm 18 is arranged
immediately above t:`te substrate Da on the turntable 14, the whole turning
arm 18 falls down to suck the substrate Da by the suction nozzles 13b. When
the turning arm 18 moves up, the suction nozzles 136.take up the substrate
Da. 10 Stage B: In Fig. 4B, when the turning arm 13 turns 90 in a
counterclockwise direction, the substrate Da caught by the arm (a) is
brought to immediately above the alignment transfer section 20. As the
suction nozzles 136 free the sucking, the substrate Da falls and is fed to
the alignment transfer section 20. The substrates Da 1S supplied in this
manner to the alignment transfer section 20 are sequentially sent
downstream (to the upper side of the alignment transfer section 20 in the
drawing). At this time, an arm (b) adjacent to the arm (a) in the
counterclock~,vise direction is present immediately above the substrate Db
en the turntable 12, sucking and 



taking up the substrate Db in the same manner. ?0 An arm (d) next to the am
(a) in a clockwise direction is located immediately above the spacers Sa
piled alternately with the substrates Da at the turntable 14, with sucking
and taking cut the spacer Sa. Sta~e C: When the entirety,of the turning arm
13 turns 90' in the clockwise '-S direction as shown in Fig. 4C, the a~n
(a) is sent to immediately above another substrate Da at the turntable l~.
and sucks and takes up the substrate Da. In the meantime, the arrn {b) is
sent to immediately above the alignment   19 transfer section 20 and feeds
the substrate Db to the alignment transfer section 20. At the alignment
transfer section ?0, since the substrate Da supplied earlier has moved
downward, the substrate Db is arranged at the upstream side next to the
substrate Da. An arm (c) present immediately above the spacers Sb
alternately piled S with the substrates Db at the turntable 12 sucks and
takes out the spacer Sb. The arm (d) sends the spacer Sa to the turntable
16 and inserts the spacer Sa to the supporting strut 15 of the turntable 15
thereby to collect the spacer. Stage D: In FiQ. 4D, when the turning arm 18
inte~ralIy turns 90 in the 10 counterclockwise direction, the arm {a) is
brought to above the alignment transfer section 20 again to feed the
substrate Da to the alignment transfer section 20. The ar m (b) takes up
the substrate Db at the turntable 12. The arm (c) carries the spacer Sb to
the turntable 16. The arm {d) takes up the spacer Sa fom the turntable 14.
1. S By the repetition of procedures in stages A through D, the substrates
Da and Db are alternately caught up from the turntables 14 and 12 to be
sent to the alignment transfer section 20, while the spacers Sa, Sb after
used ar a collected at the turntable 16. At the alignment transfer section
20, the substrates Da and Db are 20 sequentially transferred to the downstr
earn with the bond faces turned to the font. (Alignment transfer section)
As shown in Figs. l, 2, the alignment transfer section 20 is provided with 



a conveyor 2~ for intermittently transferring the substrates Da, Db in one
direction, for example, by one pitch longer than the outer diameter of the
substrate. Referring to Fig. 5, the substrates Da, Db are transferred in a
state with outer circumferential parts thereof loaded on a supporting
frames Z l . The supporting frames.21 support the substrates in touch with
the non-recording parts at the outer   20 circumference of the substrates
Da, Db. A turn-over mechanism 2? is installed at the lowest part of the
s~ream of the alignment transfer section 20. The turn-over mechanism 23 has
a turn-over arm 33 which raises and 5 holds the substrate Da, Db supported
by the supporting frame 21 through touch with the lower face of the
substrate Da, Db, and a reversing supporting section 24 which turns and
reverses the turn-over arm ?3 within a perpendicular plane and is movable
up and down. The turn-over arm 23 has an L-shaped plane, one end of which
comes in 10 touch with the non-recording part at the center of the
substrate Da, Db thereby to hold the substrate Da, Db. The turn-over am 23
traversing the conveyor 2~ extends sideways, bends at a side of the
conveyor 2~ to be parallel to the conveyor 2~ and supported by the
reversing supporting section 2=~. The reversing supporting section 2.~ is
arranged at the lateral side of the conveyor 25 for supporting the tum-over
arm 23. Upon reaching a position of the turn-over arm 23, the substrate Da
carried downstream on the conveyor 2~ is caught by the turn-over arm 23.
After the reversing supporting section 2~4 rises together with the
turn-over arm 23, the turn-over arm 23 is reversed to the upstream side of
the conveyor 2~, whereby the substrate Da is held via a space immediately
above the substrate Db transferred next to the substrate Da. 0 As a result,
the respective bond faces of the substrates Da and Db are faced to each
other. As will be described later, aver the substrates Da, Db held opposite
to each other are sent out to a next process, the turn-over arm 23 is
reversed again and the reversing supporting section 24 descends to return
the turn-over arm 23 to a position below the conveyor 25. Bonding section)
As in Figs l, 2, two bonding sections 40, 40 i e. 40-1, 40-2 are disposed 



21 at a side of the alignment tr ansfer section 20. In Fig. 7, each of the
bonding sections 40 has a pair of upper and lower 5 10 15 rotary holding
panels 43, 4=. Although not shown in the drawing, a rotary force is
transmitted from one motor via a rotation transmission mechanism, so that
the rotary holding panels 42, 42 rotate synchronously in a horizontal
direction. The upper rotary holding panel 42 is moved up and do :vn by the
action of a cylinder mechanism or the like. As illustrated in detail in
Fia. 8A, vacuum suction holes 43 are formed at confronting faces of the
rotary holding panels 42, 43. The vacuum suction hole 43 is coupled to the
vacuum source (not shown). Referring back to Fig. 7, an adhesive feed
mechanism 44 is set beside the rotary holding panels 4?, 42 in a freely
movable fashion in a back-forth direction to the center of the holding
panels 42, 43. An adhesive is stored in the adhesive feed mechanism 4~..
The feed mechanism 44 has a discharge nozzle 4~ at a horizontal leading end
thereof to discharge the adhesive from a leading end part of the discharge
nozzle 45. (Operation ofbondin~ section) As indicated in Fig. 8A, the
substrates Da, Db are sucked and held to the 20 upper and lower rotary
holding panels 42, 42 at each of the bending sections 40. Even if a slight
undulation or waving is brought about to the substrates Da, Db at this
time, the substrates are forcibly deformed and corrected along flat
surfaces of the holding panels 42, 42, thereby improved in flatness
accuracy. An adhesive g is supplied from the discharge nozzle 45 into an
interval 5 of the substrates Da and Db. The discharged adhesive g is in
touch with the upper and lower substrates Da, Db In Fie. 8B, the upper and
lower substrates Da, Db are synchronously rotated in the plane direction
while the adhesive g is discharged from the discharge   2'Z nozzle 4~, so
that the adhesive g is applied annularly. Then, the upper rotary holding
panel 4? is lowered to narrow the inten~al between the substrates Da, Db as
in Fig. 3C. The rotary holding panels 43, 42 are father rotated
synchronously. The annular adhesive g fed between the substrates Da and Db
is spread along the inten~al both to the center and to the outer
circumference in the radial direction. In consequence, the whole interval
of the substrates Da and Db is filled with a uniform thin layer. (Holding
transfer section) In Figs. 1 and 2) a holding transfer section 30 transfers
a pair of 10 substrates Da, Db from the alignment transfer section 20 to
the pair of bonding sections 40, 40 while keeping the substrates in a state
with the bond faces opposed to each other. The holding transfer section 30
is equipped with a turnable transfer arm 15 



20 'S 32. A leading end of the transfer arm 32 turns alternately to the
right and left bonding sections 40, 40 from a position above the alignment
transfer section 20. As shown in Fig. 6, the turnabIe arm 32 supported by a
turning shaft 34 is adapted to be movable also in the up-down direction.
Sucking parts 36 are provided at an upper and a Lower faces of the leading
end of the turnable arm 32. The sucking parts 36 are connected to the
vacuum suction source (not shown) thereby to suck and hold the substrates
Da, Db. When the transfer arm 32 is inserted between the upper and lower
substrates Da and Db faced to each other at the alignment transfer section
20, and slightly moved up and down, the substrates Da, Db are sequentially
sucked by the sucking parts 36 of the transfer arm 32, then moved from the
alignment transfer section 20 to the holding transfer section 30. At this
time, the sucking parts 36 contact the non-recording parts at the center of
the substrates Da, Db. The transfer arm 32 holding the confronting
substrates Da, Db is turned and inserted between the rotary holding panels
42 and 42 of the bonding section 40.   23 The transfer arm 32 is moved up
and down, and moreover the sucking parts 36 are freed to release the
substrates Da, Db. The substrates Da, Db are in turn sucked and held by
vacuum suction holes 43, 43 of the rotary holding panels =1?, 4Z.
(High-speed rotary section) In Fig. 2, high-speed rotary stages 58, 53,
i.e. 58-1, 58-? are arranged adjacent to the bonding sections 40, 40, i.e.
40-1, 40-2. The substrates Da, Db with the adhesive g interposed
therebetween are placed on each of the rotary stages 53 through suction by
suction holes 58a connected to a vacuum source (not shown) as shown in Fig.
10. The rotary stake 58 is rotated horizontally by a motor or the like,
with impressing 10 a centrifugal force to the substrates Da, Db and
adhesive g, so that the adhesive g is spread to the outer circumference and
adjusted in thickness. (Setting section) Still in Fig. 2, a setting section
60 includes a conveyor 64 having an elliptic run path and an ultraviolet
projection section 62 arranged at a halfway point of 15 the conveyor 64. An
ultraviolet projection mechanism such as an ultraviolet lamp or the like is
fitted in the projection section 62 to project ultraviolet rays to the
adhesive g bet~.veen the substrates Da and Db transferred on the elliptic
conveyor 64. Since the substrate Da is transparent or semitransparent, the
inside adhesive g can be set even by the ultraviolet rays projected from
above the substrate Da. 0 A run speed of the elliptic conveyor 64 is
variably controllable, and therefore a proj ection time to the adhesive g,
namely, a set condition can be determined properly. The substrates can be
intermittently transferred on the conveyor 64 by one pitch which is equal
to or longer than the distance of the projection in the projection section
6?, in order to avoid the transfer stop of the substrates during the
projection in `'6 the projection section 62. When the adhesive g is set by
the projection of ultraviolet rays, the substrates Da, Db are united in one
body thereby to complete an optical disk D   ?-1 (Transfer section prior to
setting) As shown in Fig. 2, between the bonding section 40 and the
elliptic conveyor 64 of the seeing section 60, there is constituted a
transfer section 5G prior to setting. Two substrate holding arms 5?, 52 are
mounted in a V shape at the transfer 



5 section 50 prior to setting) which turn integrally in the horizontal
direction. Specifically, in Figs. 9A, 9B, an approximately U-shaped
substrate stake 54 is formed at a leading end ofthe substrate holding arm
52. An inner circumferential edge of the stage 54 is brought to contact
outer circumferential edges of the substrates Da, Db from below thereby to
hold the substrates. Each substrate Da, 10 Db has non-recording parts x, y
at the outer circumference and center thereof, and a recording part z in
the middle of the non-recording parts x, y. The substrate stage ~4 contacts
only the non-recording part x at the outer circumference of the substrate.
A center retaining arm 56 is elongated at the center of the U-shaped stage
54 from the substrate holding arm 52. The center retaining arm 56 is
inserted into center holes of 15 the substrates Da, Db to prevent the
substrates Da, Db from shifting in the horizontal direction. The two
U-shaped stages 54 connected to two arm elements 52a of the substrate
holding arm 52 can be moved in both directions where the stages 54, 54 are
close to each other and are separated fi om each other by a known driving
device such as a parallel chuck. The substrate holding arm 53 comes
actually in touch with only a lower face of the overlapped substrates Da,
Db holding the adhesive g therebetween to hold the substrates Da, Db. Thus,
even if the adhesive g is exposed or partly bulges out at the outer
circumferential end part of the substrates Da, Db, the substrate holding
arm 52 never comes in touch with the adhesive g. ?5 As indicated in Fig. 2,
one substrate holding arm 52 is inserted between the upper and lower rotary
holding panels 42 and 43 of the bonding section =~0 to place the substrates
Da, Db holding the adhesive g onto the substrate stage 54   25 The one
substrate holding arm 52 is turned to above the high-speed rotary stage 53
located at a middle position of the bonding section 40 and setting section
60. The pair or"substrates Da, Db is loaded on the high-speed rotary sra~e
~S. hVhen the one holding arm 52 is turned main to the bonding section 40,
r the other substrate holding arm 52 forning the V shape with the arm 52 is
brought to above the high-speed rotary stake 58, so that the substrates Da,
Db are transferred to the other substrate holding arm 52. In this state,
the two substrate holding arms 52 forming the V shape are 10 turned in the
counterclockwise direction, whereby the substrates Da, Db having the
adhesive ~ adjusted in thickness at the high-speed rotary stake 53 are
transferred onto the elliptic conveyor 64 of the setting section 60. On the
other hand, substrates Da, Db at the bondin' section 40 are sent to the
hi~'~-speed rotary stage 5S in the same manner as above. Thus the
substrates Da, Db holding the adhesive ~ therebetween at the l ij bonding
section 40 are, via the high-speed rotary stage 58, carried to the setting
section 60. Since the bonding sections 40 are arranged at two points, the
substrate 20 holdin? arms 52 of the transfer section 50 prior to setting
are alternately turned and moved to the right and left bonding sections 40
to fetch the substrates Da, Db. The high-speed rotary stake 58 is disposed
at the middle point of each bonding section 40 and setting section 60,
where the thickness of the adhesive a between the substrates Da, Db sent
from the bonding section 40 is adjusted through high-speed rotation. That
is, when the one substrate holding arm 52 of the transfer section 50 ?5 is
located at the bonding sections 40-1 to receive the substrates from the
bonding sections 40-l, at the same time, the other substrate holding arm 52
of the transfer section 50 is located at the high-speed rotary stage 58-1
to receive the holdin' substrates from t.><~e high-speed rotary stage 58-I.
Thereafter, the arms 52 turn counterclockwise, 



26 and then, the one substrate holding arm 52 holding the substrates from
the bonding sections 40-1 is located at the high-speed rotary stage 58-1 to
transfer the holding substrates to the high-speed rotary stage -i and at
the same time, the other substrate holding arm 52 holding the substrates
from the high-speed rotary stage SS-1 is located a at the setting section
50 to transfer the substrates thereto. Therea~er, the arms 52 turn
counterclocl.-wise, and then when the other substrate holding ar m 52 of
the transfer section 50 is located at the bonding sections 40-Z to receive
the substrates therefrom, at the same time, the one substrate hol ding arm
52 of the transfer section 50 is located at the high-sped rotary stage 58-2
to receivz the holding substrates therefrom. 10 Thereafter, the arms ~3
turn clockwise, and then, the other substrate holding arm 52 holding the
substrates from the banding sections 40-2 is located at the high-speed
rotary stage 58-2 to transfer the holding substrates to the high-speed
rotary stage 53-2 and at the same time, the one substrate holding arm 52
holding the substrates from the highspeed rotary stage Ss-2 is located at
the setting section 60 to transfer the substrates 16 thereto. Then, the
arms 52 turn clockwise, and then when the one substrate holding arm 52 of
the transfer section 50 is located at the bonding sections 40-1 to receive
the substrates from the bonding sections 40-1, at the same time, the other
substrate holding arm ~2 of the transfer section ~0 is located at the
high-speed rotary stage 58-1 to receive the holding substrates from the
high-speed rotary stage 58-1. Such an operation are '0 repeated during the
manufacturing process. (Inspecting section) The optical dis'.c D is sent
from the setting section 60 to an inspecting section 70. An outer shape and
an internal structure of the optical disk D are inspected, and whether the
optical disk D is good or not is judged at the inspecting section 70. S An
inspection equipment in the inspecting section 70 is equal to one used for
general optical disks (Transfer from setting section to inspecting section)
27 At the setting section 60, the optical disk D passim through the
ultraviolet projection section 62 is taken up from the elliptic conveyor 6~
by a transfer arm 72 .,vhich is laterall TT_ch~ e:i ar oh~ ) i .1".;~,. , 1
i w 1 .t. V J 114U V J JIlV,~1j11 1111. 1 r>V a5 11V1. ~l~ 1G ~rCZ~Cr ~Lle
substrates when the transfer arm 72 is reversed. The transfer arm 72 tr
arlsfers the 6 optical disk D to the upstream of a horizontal conveyor 7=1.
The transfer arm 72 is freely reversible about a horizontal axis thereof,
and accordingly can move the optical disk D in parallel with keeping the
optical disk in a horizontal state or move the optical disk D in parallel
after reversing the optical disk. It is decided by a described-below
controller 200 whether or not the transfer ar m 72 is reversed about the
horizontal axis 10 thereof depending on the production kinds etc. For
erample, when the upper substrate Da is transparent in one production kind,
the substrate Da is not revered by the transfer arm 72 while the substrate
Da is being transferred by the transfer arm 72. When the upper substrate Da
is aluminum and is not transparent and the lower substrate Db is fold and
is light-transmittable in another production kind, the substrate Da is
revered by 16 the transfer arm 72 while the substrate Da is being
transferred by the transfer arm 72. The horizontal conveyer 74 can
intermittently transfer the substrates by one pitch longer than the cuter
diameter of the substrate at approximately constant speed. A reciprocating
transfer section 76 is provided at a downstream end part of the horizontal
conveyor 74 and beside the inspecting section 70. 0 The reciprocating t:
ansfer section 76 has a reciprocating arm 77a. A leading end of the
reciprocating arm 77a when brought to the downstream end part of the
horizontal conveyor 74 takes up the optical disk D. When the reciprocating
arm 77a turns horizontally, the optical disk D caught by the arm 77a is
sent to the inspecting section 70. The optical disks D are sequentially
supplied to the inspecting section 70 through the reciprocative turn of the
arm 77a (Failur a product collecting section) A failure product collecting
section 78 is formed side by side to the   



z$ 10 1~ inspecting section 70. Another reciprocating arm 77b of the
reciprocating transfer section 76 reciprocatively turns between the
inspectinJ section 70 and failure product collecting section 78. T he
reciprocating arm 7 ib reciprocates in synchronization with the
reciprocating arm 77a which reciprocates between the horizontal conveyor
7-( and inspecting section 70. The optical disk D after cornpleteIy
inspected at the inspecting section 70 is caught by the reciprocating aim
77b and temporarily stored on the failure product collecting section 78.
Depending on an inspection result at the inspecting section 70, the optical
disk D judged to be defective, i.e., defective optical disk Dx at the
collecting section 78 is moved to a failure product accumulation section 79
by a di~'erent transfer means and piled there. (Optical disk collecting
section) An optical disk collecting section 80 is arranged adjacent to the
inspecting section 70 and failure product collecting section 78. A
turntable 82 is set in the optical disk collecting section 80 to collect
optical disks D. Supporting str,~ts 33 stand along an outer circumference
of the turntable 82, at which the optical disks D ar a fitted and collected
while accumulated. A turntable 84 collectively storing spacers Sd is
arranged beside the '? 0 turntable 82. A spacer feed arm 8~ reciprocates
between the turntables 84 and 8?. The reciprocating transfer section 76 has
also a reciprocating arm 77c reciprocatin' between the failure product
collecting section 73 and optical disk collecting section 80. The
reciprocating arrn 77c reciprocates synchronously with the reciprocating
arms 77b, 77a. Among the optical disks temporarily stored in the failure
product ?5 collecting section 78, good disks are sent to the supporting
struts 83 of the turntable 8? through the reciprocative motion of the
reciprocating arm 77c. When one optical disk D is (aid to the supporting
strut 83 of the turntable   Substitute Sheet - 2 October 2002 82, the
spacer feed arm 8~ comes turning above the strut 83 thereby to place the
spacer Sd on the optical disk D. Optical disks D and spacers Sd are thus
alternately piled and accumulated at the supporting struts 83 of the
turntable 82. The spacer feed arm 86 is ret:-ained from operating if the
optical disks D alone are to be piled without ustna spacers Sd. After a
certain count of optical disks D are accumulated, the optical disks D are
sent altogether for shipment or supplied to a next process. The above
operations are controlled by a controller 200 of the apparatus_ 10 That is,
the drivin~ sources and devices of the above devices or members are
connected to the controller 200 to control the driving sources and devices.
For example, as shown in Fi'. I2, the substrate accumulating section 10,
turning arm 18, 



turning shaft driving motor 19z, ali~nmert transfer section 20, turn-over
mechanism 22, holding transfer section 30, bonding section 40-1, bonding
section 40-2, transfer section lii 50, high-speed rotary stage 58-1,
high-speed rotary stage 58-2, setting section 60, ultraviolet projection
section 62, transfer arm 72, horizontal conveyor 74, reciprocatin' transfer
section 76, inspecting section 70) failure product collect:na section 78,
optical disk collecting section 80, vacuum suction source of the suction
nozzles 186, vacuum suction source of the vacuum suction holes 43) 58a,
vacuum suction source of the 0 sucking sections parts 36, and other dzvices
are connected to the controller 200. The controller is also connected to a
database 201 storing the mounting programs and the mountin' data such as
component data and product kinds, and a memory 202 for temporarily storin'
the input or calculated data . The appar alas has such an additional
feature that the controller 200 controls so as to allow each device to be
driven under a specified condition where the sequential device andior
previous devices ar a pr epared to perform the specified operations.
Specifically, when the adhesive g is inserted into the interval between
substrates Da, Db at each of the bonding sections 40-I and 40-2, the
controller 200   30 prevents the transfer of the substrates Da, Db with the
adhesive g which is not set from being stopped. IFthe substrates with the
adhesive which is not set are not transferred to the high-speed rotary
stage ~8-I, 58-?, the adhesive a is set in a state where the thickness of
the adhesive g between the substrates Da, Db may not be uniformed In 5
order to avoid such an inconvenience, the controller 200 can control so
that the substrates Da, Db are transferred to each of the bonding sections
40-I and 40-2 a~'~er the holding transfer section 30, transfer section ~0,
and high-speed rotary stage ~S-1, 58-2 are prepared for their operations.
It is more preferable that at that time the setting section 60 is prepared
for receiving the substrates from the high-speed rotary stage 58-1, 10 ~
58-2. As a result, the thickness of the adhesive layer between the
substrates can be surely uniformed in the continuous manufacturing
production. Additionally, the controller 200 can control so that the
substrates Da, Db with the unset adhesive g is not stopped on the setting
section 60 before the substrates are passed through the ultraviolet
projection section.62 in order to more surely perform the above effect. 15
Therefore, the controller 200 can perform the following control so zs to
smoothly and effectively manufacture the optical disks. The substrate
accumulating section 10 is driven when the alignment transfer section 20 is
prepared for its operation. The ali~nrnent tr ansfer section 20 is driven
when the substrate ?0 accumulating section 10 and holding transfer section
30 are prepared for their operations. The holding transfsr section 30 is
driven when the alignment transfer section 20 and bonding sections 40-1,
40-2 are prepared for their operations. The bonding section 40-1 is driven
when the holding transfer section 30, transfer section 50, and high-speed
rotary stage ~8-t are prepared for their operations. The bonding section
40-2 is driven when the holding transfer section 30, transfer section ~0,
and high-speed rotary stage 58-2 are prepared for their   31 operations. 



The transfer section 50 is driven when the holding transfer section 30,
bonding section 40-1) bonding section 40-2, and setting section 6G are
prepared for their operations. The high-speed rotary stage 58-1 is driven
when the transfer section 50 is prepared for its operation. The high-speed
rotary stage 58-2 is driven when the transfer section 50 is prepared for
its operation. The setting section 60 is driven when the transfer section
~0 and transfer I O arm 72 are prepared for their operations. The
ultraviolet projection section 6? is driven when the setting section 60 is
prepared for its operation. The transfer arm 72 is driven when the setting
section 60 and horizontal conveyor 74 are prepared for their operations. 16
The horizontal conveyor 74 is driven when the transfer arm 72 and
reciprocating transfer section 76 are prepared for their operations. The
reciprocating transfer section 76 is driven when the horizontal conveyor
7~, inspecting section 70, failure product collecting section 78) and
optical disk collecting section 30 are prepared for their operations. '?0
The inspecting section 70 is driven when the reciprocating transfer section
76 is prepared for its operation. The failure product collecting section 78
is driven when the reciprocating transfer section 76 is prepared for its
operation. The optical disk collecting section 80 is driven when the
reciprocating transfer section 76 and failure product collecting section 78
are prepared for their operations. According to the method and apparatus
for manufacturing optical disks   32 of the present invention, when an
adhesive is supplied to bond a pair of substrates confronting each other
via the respective bond faces, the substrates are sent to the band position
in the confronting state and therefore correctly and eiricientIy supplied.
Since one substrate is reversed and faced to the adjacent substrate after
the substrates are alijned, the substrates can be surely held to face each
other in a simple operation. Moreover, the overlapped substr ates via the
adhesiv a are fed to the set process without being shifted or deformed,
thereby improving shape accuracy of optical disks. The entire disclosure of
Japanese Patent Application ~To. 9-14198 filed on 



May 30, 1997, including specification, claims, drawings, and summary are
incorporated 10 herein by reference in its entirety. Although the present
invention has been fully described in connection with the preferred
embodiments thereof with reference to the accompanying drawings, it is to
be noted that various changes and modifications are apparent to those
skilled in the art. Such changes and modifications are to be understood as
included within the scope of the present invention as defined by the
appended claims unless they depart therefrom.   _ ;; CLAIMS Substitute
Sheet - 2 October 2002 1. A method for manufacturing optical dish by
bondin` each pair of substrates via an adhesive, which comprises processes
of: 5 (a) aligning substrates to be paired with respective bond faces
turned to front; (b) turning over one substrate of each pwir of substrates
adjacent to each other in an aligned row and holding the one and the other
substrates of the pair with respective bond faces faced to each other; (c)
supplying the pair to a bond position while holding the pair in a state
faced 10 to each other; (d) feeding an adhesive into an interval of the
substrztes cau;ht confronting each other at the bond position, reducing the
interval and spreading the adhesive in a radial direction while rotating
the substrates around a center axis of the substrates, thereby to form an
adhesive layer between the substrates; l~ (e) supporting from below a lower
substrate of the pair of substrates confronting each other via the adhesive
layer, and sending the substrates from the bond position to a set position;
(t~ setting the adhesive layer at the set position to unite the substrates
in one body, thereby obtaining an optical disk; 20 (g) taking out the
optical disk from the set position; and (h) inspecting the optical disk. 2.
A method of manufacturing optical disks accordin_ to claim l, wherein the
process (a) includes process of: 2~ (a-1) sequentially piling and
accumulating only substrates of the same kind among the pairs; and (a-2)
alternately taking out the accumulated substrates and aligning with
respective bond faces turned to the front. 30 3. A method for manufacturing
optical disks according to claim 1 or 2, wherein in the process (b) the one
substrate is a leading substrate of the aligned row and the other substrate
is a substrate nest to the leading substrate of the aligned row.   _ ;.~ _
Substitute Sheet - 2 October 2002 4. ,A method for manufacturing optical
disks according to any one of claims I -3, wherein the adhesive is fed
annularly ir. the process (d). S. ~ method for manufacturing optical disks
according to any one of claims 1-~) 5 which further includes, bztween the
process (d) and (e), a process (d+) of rotating the cphc r~t~c hnldi n the
~dh iii 1 vPr hares Ptt ;Pan in ha n ~ a irPr i hP ai,v t~ ar~i~tS t_u._~
r.~ es. a a, _ t.._. b_. ~ t.._ rl~n_ d.___t.en t.._r",., ,~ t a tlhickness
of the adhesive layer. 



6. an apparatus for manufacturing optical disks by bonding substrates of
each pair via 10 an adhesive, which comprises: an aliyTnment transfer
device for aligning and transferring substrates to be paired with
respective bond faces turned to front; a turn-over holding device which
turns over one substrate of each pair of substrates adjacent to each other
at the alignment transfsr device and holds the one and the other 15
substrates of the pair in a state with respective bond faces faced to each
other; a substrate feed device for feeding the pair of substrates to a
bondinff device while holding the pair in the state faced to each other;
the bonding device including a substrate holding device which holds the
pair of substrates fed from the feed device in a state faced to each other,
can change an interval of 20 the substrates and rotate the substrates in a
plane direction, and an adhesive discharge device which can freely move
forward and rearward to the interval of the substrates from sideways of the
substrates held by the substrate holding device and discharges the
adhesive; a transfer device prior to setting which supports from below a
lower substrate of the ?~ pair of substrates piled via the adhesive at the
bonding device and transfers the pair from the bonding device to a setting
device: the setting device which sets the adhesive between the substrates
transferred by the transfer device thereby to obtain an optical disk of the
united substrates; a take-out device for taking out the optical dislc from
the setting device; 30 a pair of substrate accumulating devices where only
substrates of the same kind among the pairs are sequentially accumulated
via spacers with tre bond faces turned to the   Substitute Sheet - 11 June
2002 - 35  front; a spacer collecting device for sequentially pilin? and
collecting the spacers; and a tu.-ning L ans~ r device havin' four transfer
arms arranged in fou: radial directions W'l2tCh tuTZ; 111te~frally for
holding t:ic Su~Stl'atCS ai`ld SpaCCrS, 5 w'hereir. the Fait- of sul;strate
accurml~ating dwices ar_ dapased in con~'o:l:ing tzvo directions of the
four radial di.,Tections to a turning center ef the transfer device, the
spacer collectin' device is disposed in one direction and the aliment
transfer device is in the r_maiain' one direction, so that the turning
trays ~r device alternately ta:~ces out and sends subssates at the 



IO pwired substrate acct:.:ulati ng e'evices to the ali`nr:ient tra.~sfer
device, wit:' sending the spacers to the spacer collecting device. 15 _0 7.
An apparatus for manufacn:; ing optical disks accordir_g to claim 6,
further comprising an inspecting section for inspectin? the manufactured
optical disk. 8. An apparatus for manufacturing optical dis.~cs according
to claim 6 or 7, wherein the sttbstrat feed device has a tr3rsfcr mcrnbcr
reciprocating between~the. turn-,over holding device and the bonding
dzvicE, and sucking parts arranged at front and rear faces of an end of the
transfer mernbcr for sucking a.:d holding the substs~tes. 9. A rtetlZOd for
manufacturi.:? optical disks accordin5 to any one of claims 1-5, which
further includes a process for controlling, when the adhesive is inse~~d
into the interval bcr,NCen the substrates at each of the bondin' sections,
so as to prevent t; ansfer of the st:bstrates With the ad~hcsivc which is
not set from being stopped. 10. An apparatus For manuFact~:ring optic-:I
disks acccrdin^ to any one of claims 6-S, which Ft:nher includes a
controller for controlling) when the adhesive is inserted into, the
interval between subsr;stes at each of the bonding sections, so .s to
prevent t`ransf~r of tha st;bstrates wish trAe adheaiv~ which is not set
from being Stopped.
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