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(57) Abstract

A method for laminating boards includes placing boards (10) with a narrow gap (H) therebetween, inserting an adhesive injection
nozzle (32) into the gap, discharging adhesive (40) from the nozzle into the gap so that the discharged adhesive makes into contact with
the two boards, continuing discharging the adhesive while the boards are being rotated in & planar direction thereof so that the adhesive is
placed in a loop into the gap, retreating the nozzle from the gap, and narrowing the gap between the boards so that the adhesive is spread
throughout the gap.




Specifically, this type of DVD has a structure as shown

in Fig. 21
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DESCRIPTION

METHOD AND APPARATUS FOR LAMINATING BOARDS

TECHNICAL FIELD

The present invention relates to a method and

apparatus for laminating boards.

BACKGROUND ART

DVDs have been developed

(digital wvideo disks)
as an information recording medium that makes use of

which are capable of recording large

light. The DVDs,

amounts of data with far higher densities, compared with

ordinary CDs, Cb—ROMs, IDs and the like, are commonly
regarded as suitable for high-quality long-time recording

of images such as movies as well as high-volume storage

of computer data.

The structure of DVDs is exemplified by two-

layer lamination single-side-reading disks.
Specifically, this type of DVD has a structure as shown
in Fig. 21, Single boards A, B, in each of which a

signal recording layer 1 made of a metal thin £ilm or the
like is sandwiched integrally between a disk body 2 and a
protective layer 3 both made of transparent resin, are

laminated together with an adhesive layer C interposed
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one surface side without the need of reversing the disk. Thus the
structure has an advantage of sinplified | aser mechani sm and di sk
handl i ng nechanism 10 For the production of such DVDs,
it is necessary to take a step of l|amnating previously and

separately fahghoasssh single boards A B with the dhesi ve
| ayer C. A conventional nethod for |am nati ngP(t‘"r‘ﬁ 9%’?% e

15 boards A Bis that, with a relatively |arge anount of

adhesive applied on the entire surface of one single board, the

ot her single board is placed on top of the coat ed board and then
the two single boards are pressed to each other, thus acconplishing
the joint of single 20 boards by adhesi ve. . For the
si ngl e- si de-readi ng systen1DVDs t he | aser beam L applied from

one surface side needs to serv for reading the opp05|te si de
si gnal recordi n‘bh?%ﬁ;%?tﬁen By t ﬁPB&@hthea adiiEery eP¢am el CIrpRerener e,

flﬁlgh defects as ugéaC%n[f C;OS 0 Y c gggngr l;:aU|ftO%a§dhpeC)Sj.ln P aIfSPgr’gasent 'n

PCT/ JP97/ 01042 can pe read from either one of the two signal recording
layers 1. In this structure, the recording capacity

5. doubles that of a single-layer signal recording layer 1,
and yet the laser beam L only needs to be applied from
one surface side without the need of reversing the disk.
Thus the structure has an advantage of simplified laser
mechanism and disk handling mechanism.

10 For the production of such DVDs, it is
necessary to take a step of laminating previously and
separately fabricated single boards A, B with the .
adhesive layer C.

A conventional method for laminating the single

15 boards A, B is that, with a relatively large amount of
adhesive applied on the entire surface of one single
board, the other single board is placed on top of the
coated board and then the two single boards are pressed
to each other, thus accomplishing the joint of single

20 boards by adhesive.

. For the single-side-reading system DVDs, the
laser beam L applied from one surface side needs to serve
for reading the opposite-side signal recording layer 1
through the adhesive layer C. Therefore, such defects as

25 microscopic foams or faulty adhesion, if present in the
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readi ng preci sion.

adhesive layer C, would largely affect the information
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has been a tendency that foams enter the adhesive layer
C, resulting in poor yields of products. It could be
presumed that, during the process of placing the other
single board B on the adhesive layer C that has been
applied ontoc one single board A, local voids or pits and
projections would inevitably be generated between the
surface of the adhesive layer C and the opposing surface
of the single board B, thus allowing foams to enter
therein. Indeed increasing the amount of the adhesive to
be applied to the single board would reduce the
generation of foams to some extent, but. it has been
difficult to eliminate the foams at such high precision
as is required for the DVDs. Still, wusing larger
quantities of adhesive than necessary for adhesion would
result in a waste of adhesive and moreover add the work
of treating the adhesive that has overflowed from between
the single boards.

The aforementioned issue can occur, without
being limited to the DVDs, also when various types of

boards are laminated together by the medium of adhesive.

t he



boérds are | am nated together by the nedi um of adhesive.
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4 = DI SCLOSURE OF | NVENTI ON Accordi ngly, an
obj ect of the present invention . is to provide a nethod and
apparatus for Way9mshbng boar ds capabl e of reducing tl,%?_rggg’currence
of defects-such 5 as foans and al so reduci ng the anount PN
adhesi ve during the work of |am nating boards by the medi um of
adhesive in the production of DVDs and the |ike. In
acconplishing these and other aspects, according to a first
aspect of the present invention, 10 there is provided a nethod for
| am nati ng boards by a medi um of 4adhesi ve, conpri sing:
~placing boards face to face with a narrow gap t her ebet ween;
.inserting an adhesive injection nozzle into the 15 gap;

DISCLOSURE OF INVENTION
Accordingly, an object of the present invention
is to provide a method and apparatus. for laminating
boards capable of reducing the occurrence of defects such
5 as foams and also reducing the amount of use of adhesive
during the work of laminating boards by the medium of
adhesive in the production of DVDs and the like.
In accomplishing these and other aspects,
according to a first aspect of the present invention,
10 there is provided a method for laminating boards by a
medium of adhesive, comprising:
placing boards face to face with a narrow gap
therebetween;
insertiné an adhesive injection nozzle into the
15 gap;
discharging adhesive from the adhesive
injection nozzle into the gap so that the discharged
adhesive makes contact with the two boards while a
distance between the gap is r, + r,*(0.2 through 0.6)
20 where r, is an outer diameter of the nozzle and r, is an
inner diameter of the nozzle; |
continuing discharging the adhesive while the
boards are being rotated in a planar direction thereof so

that the adhesive is placed into the gap;



di schargi ng adhesi ve from the adhesi ve I nj ection nozzle

into the gap so that the discharged adhesi ve nmakes contact with the

two boards while a di stance between the gap is r[err] + r[err]*(0.2

through 0.6) 20 where rl1 is an outer dianeter of the nozzle and r2 is

an . - 1 NNg{o er of the nozzle; cont pd¢iipasior042

di schargi ng the adhesive while the boards are being rotated in a

pl anar direction thereof so that the adhesive is placed into the

gap; WO 97/ 35720

PCT/ JP97/ 01042 5

retreating the adhesive injection nozzle from t he gap; and

narrowi ng the gap between the boards so that t he adhesive placed is

spread throughout the gap. 5 According to a second aspect of

t he present i nvention, there is provided, a nPtt.hod f or_J am_nating
ction nozzhe FRHMhoar ds

boards by a medi um of aUREERILING oRpRi gdgsive 1me
face to face V\H_lg 833?r519&\l gap

narrowing the gap between the boards so that
the adhesive placed is spread throughout the gap.
5 According to a second aspect of the present
invention, there is provided a method for laminating
boards by a medium of adhesive, comprising:

placing boards face to face with a narrow gap

therebetween;
10 inserting an adhesive injection nozzle into the
gap;
discharging adhesgive from the adhesive

injection nozzle into the gap so that the discharged
adhesive makes contact with the two boards while the
15 nozzle starts to discharge the adhesive at a position in
a range of 30% througﬁ 70% of a radius of the board from

a center of the boaxd;
continuing discharging the adhesive while the
boards are being rotated in a planar direction thereof so
20 that the adhesive is placed into the gap;
retreating the adhesive injection nozzle from
the gap; and
narrowing the gap between the boards so that

the adhesive placed is spread throughout the gap.



thérebetmeen; 10 i nserting an adhesive injection nozzle into

t he gap; di schargi ng adhesive from the
adhesi ve i njection nozzle into the gap so that the discharged
adhesi ve nakes contact with the two boards while the 15 nozzle starts
to discharge t Ive at a position in a range of _30% t hrough
70% of a radi u?ﬁ())f?ﬁgﬁé board from a center of the boarl’&; API7/01042
continui ng discharging the adhesive while the boards are being
rotated in a planar direction thereof so 20 that the adhesive is

pl aced into the gap; retreating the adhesive injection
nozzle from t he gap; and narrow ng the gap between
t he boards so that t he adhesi ve pkaced is spread throughout the
gap. WO 97/ 35720

PCT/ JP97/ 01042 6

According to a third aspect of the present
invention, there is provided a method for laminating
boards according to the £first aspect, wherein in
discharging the adhesive, the adhesive continues

5 discharging while the boards are being rotated in a
planar direction thereof so that the adhesive is placed
in a loop into the gap.

According to a fourth aspect of the present
invention, there is provided a method for laminating

10 boards according to the second aspect, wherein in
discharging the adhesive, the adhesive continues
discharging while the boards are being rotated in a
planar direction thereof so that the adhesive is placed
in a loop into the gap.

15 According to a £fifth aspect of the present
invention, there is provided a method £for laminating
boards according to the first aspect, wherein in
discharging the adhesive, the adhesive injection nozzle
is inserted in a tangential direction perpendicular to

20 the radial direction.

According to a sixth aspect of the present
invention, there is provided a method for Jlaminating
boards according to the second aspect, wherein in

discharging the adhesive, the adhesive injection nozzle



According to a third aspect of the present I nvention, there is

provided a nethod for |am nating boards according to the first
aspect, wherein in di scharging the adhesive, the adhesi ve
conti nues 5 di scharging while the boards are being rotated in a

pl anar directi Qgobhsdsprf so that the adhesive is placed PCT/iPov01090P
i nto the gap. According to a fourth aspect of the present
i nvention, there is provided a nmethod for lam nating 10 boar ds
according to the second aspect, wherein in di scharging the
adhesive, the adhesi ve continues di schargi ng while the boards
are being rotated in a pl anar direction thereof so that the
adhesive is placed in a loop into7the gap. 15

According to a fifth aspect of the present i nvention/ there is
provi ded a nethod for |am nating . boards according tq.t first
aspect, wherei iSj inserted ip (2jLApERRtiRk aaﬁEEFV@? Pﬁﬁgﬁﬁﬁéggﬁﬁriﬁfection
nozzl e LS | ed. | angential direction perpendicular to 20
t he radi al dirg%%ig%aféi &idddidn According to a sixth aspect of the
present inventigBcot@fn® v [ ONedest1n EBpReE b twer paebagt
boards according to the second aspect, wherein in di scharging the

adhesi ve, the adkeatyenj njuherieonimozmiorided a method for 1laminating

5 boards according to the first aspect, wherein a number of
rotation of the boards in narrowing the gap between the
boards is larger than a number of rotation of the boards
in continuing discharging the adhesive.

According to an eighth aspect of the present

10 invention, there is .provided a method for laminating
boards according to the second aspect, wherein a number
of rotation of the boards in narrowing the gap between
the boards is larger than a number of rotation of the
boards in continuing discharging the adhesive.

15 According to a ninth aspect of the present
invention, there is provided a method for laminating
boards according to the seventh aspect, wherein a number
of rotation of the boards in narrowing the gap between
the boards is about thirty times larger than a number of

20 rotation of the boards in continuing discharging the
adhesive.

According to a 10th aspect of the present
invention, there is provided a method for laminating
boards according to the eighth aspect, wherein a number

25 of rotation of the boards in narrowing the gap between
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7 Is inserted in a tangential direction perpendicular to

the radial direction. According to a seventh aspect of the

pr esent i nvention, there is provided a nethod for |am nating 5

boar.ds accor di R bashipe first aspect, wherein a nunber of P rotation

of the boards in narrow ng the gap between the boar ds ETAFZIYas2

than a nunber of rotation of the boards i n continuing discharging

t he adhesi ve. According to an eighth aspect of the present

10 invention, there is provided a nethod for |am nating boar ds

according to the second aspect, wherein a nunber of rotation of the

boards in narrow ng the gap between 8§ the boards is larger than a

nunber of rotation of the boards in continuing discharging the

adhesive. 15 According to a ninth aspect of the present

i nventi on, the#%?|QP?ﬁQﬁn%ﬁufh?Q#eﬁﬁéatYotlmaﬁlhaFgﬁg than a nywbexrsof

according to the seventh as ei,n a nunber of rotation of

t he boar ds |n ; Qﬂﬁth pb 8?3% n continuing dlscharglng the
adhesive.

According to an 1lth aspect of the present

5 invention, there is provided a method for laminating
boards according to the third aspect, wherein in placing
the adhesive in the loop, the boards are rotated in the
planar direction while the boards are held substantially
parallel with each other.

10 According to a 12th aspect of the present
invention, there is provided a wmethod for laminating
boards according to the fourth aspect, wherein in placing
the adhesive in the loop, the boards are rotated in the
planar direction while the boards are held substantially

15 parallel with each other.

According to a 13th aspect of the present
invention, there is provided a method £for laminating
boards according to the 1ith aspect, wherein in placing
the adhesive in the loop, a start point and an end point

20 of the adhesive to be placed in the loop are shifted,
radially with respect to a center of rotation in the
planar direction.

According to a 14th aspect of the present

invention, there is provided a method for laminating

25 boards according to the 12th aspect, wherein in placing



the boards is about thirty tinmes |larger than a nunber of

20 rotation

of the boards in continuing discharging the adhesi ve.

According to a 10th aspect of the present i nvention, there is

provi ded a nethod for |am nating boards according to the eighth
aspect, wherei Rygonsd¥ber 25 of rotation of the boards in pagiRWieg: t he
gap between WO 97/ 35720

PCT/ JP97/ 01042 8 t he

boards is about thirty tines |arger than a nunber of

rotati on of

the boards in continuing discharging the adhesi ve.

According to an 11th aspect of the present 5

is provided a nethod for |am nating 9 boards acc
aspect, wherein in placing t he adhesive in the
rotated in the
substantially

I nvention, there
ording to the third
oop, the boards are

the adheﬁg’{rgrgél tglwr ,ffptc@;g ﬁw;slttlﬁgrlj:t rfa%i?x afa%é ahe eﬁ@' goint

10

15

20

25

of the adhesive to be placed in the loop are shifted,
radially with respect to a centex of rotation in the
planar direction.

According to a 15th aspect of the present
invention, there is provided a method for laminating
boards according to the first aspect, wherein in
discharging the adhesive from the adhesive injection
nozzle, the adhesive is discharged in an oblique
direction inclined oppositely to the direction of
rotation with respect to a radius of the rotation in the
planar direction.

According to a 16th aspect of the present
invention, there is provided a method for laminating
boards according to the second aspect, wherein in
discharging the adhesive from the adhesive injection
nozzle, the adhesive is discharged in an oblique
direction inclined oppositely to the direction of
rotation with respect to a radius of the rotation in the
planar direction.

According to a 17th aspect of the present
invention, there is provided a method for laminating
boards according to the first aspect, wherein in
inserting the adhesive injection nozzle into the gap, the

adhesive injection nozzle having a flat cross section at



10

According to a 12th aspect of the present

I nvention, there is provided a nethod for |am nating boar ds
according to the fourth aspect, wherein in placing t he adhesive in
the | oop, the boards are rotated in the pl anar direction while the

boar.ds are hel
According to a 13th aspect of the present

ntially 15 parall el with each other,

provi ded a nethod for |am nating boards according to the 11th
aspect, wherein in placing the adhesive in the |oop, a start point
and an end point 20 of the adhesive to be placed in the |oop are

shi fted,

radially with respect to a center of rotation in the

pl anar direction. Accordiong to a 14th aspect of the

pr esent

i nvention, there is provided a nethod for lam nating 25

boards according to the 12th aspect, wherein in placing

97/ 35720
9

10

15

20

25

a portion where the adhesive impiEgUmynpezde is inserted

-theindge i ve_in.the I(O)log,S @hgtggﬁeénm nt, gnd_an_end poi nt

the gap is use ive injection nozzle.

According to an 18th aspect of the present
invention, there is provided a method for laminating
boards according to the second aspect, wherein in
inserting the adhesive injection nozzle into the gap, the
adhesive injection nozzle having a flat cross section at
a portion where the adhesive injection nozzle is inserted
into the gap is used as the adhesive injection nozzle.

According to a 19th aspect of the present
invention, there is provided a wmethod for laminating
boards according to the first aspect, wherein in placing
the adhesive in the loop, discharge of the adhesive and
rotation of the boards are mechanically synchronized in
the planar direction.

According to a 20th aspect of the present
invention, there is provided a method for laminating
boards according to the second aspect, wherein in placing
the adhesive in the loop, discharge of the adhesive and
rotation of the boards are mechanically synchronized in
the planar direction.

According to a 21st aspect of the present
invention, there is provided a wethod for laminating
boards according to the first aspect, wherein in

narrowing the gap, the boards are pressed so as to narrow

i nvention, tHT3fE97/042

)



o6f the adhesive to be placed in the |l oop are shifted, radially with

respect to a center of rotation in the pl anar direction. 5
According to a 15th aspect of the present i nvention, there
i's provided a nethod for |amnating boards according to the first
aspect, wherei RypRas di schargi ng the adhesive fromthe apbRsioyB1042

I njection - nozzl e, the adhesive is discharged in an oblique 10
direction inclined oppositely to the direction of rotation
‘W th respect to a radius of the rotation in the pl anar direction.
According to a 16th aspect of the present I nvention, there is
provided a nethod for lamnating 15 boards according to the second
aspect, wherein in di schar gi ng tthe adhesi ve fromthe adhesive

i nj ection nozzle, the adhesive is discharged in an oblique

direction inclined oppositely di_recti.on I on

t th . t
with respect t &hg 3R JRetgyeqthet %?QPF‘E St n %fe trﬁfea%fteﬁl‘an"g?l‘]u‘% ?%gFi on.
According 10 apddlisagpechodf .pgga%se&?smb boards il SRbiAka [U6T EnbE

provi ded a nethot anmnating oards according to I Tst
aspect, wherei ghkNadhesive plazeat iBdspheaddiiesdughout] edlel @apnozzlie into the
gap, the 25 adhesi ve injection nozzle having a flat cross section at

According to a 22nd aspect of the present
5 invention, there is provided a wethod for laminating
boards according to - the second aspect, whefein in
narrowing the gap, the boards are pressed so as to narrow
the gap between the boards and thereaftexr, while the
boards are not pressed, the boards are rotated so that
10 the adhesive placed is spread throughout the gap.
According to a 23rd aspect of the present
invention, there is provided a method for laminating
boards according to the first aspect, wherein in
narrowing the gap, the boards are pressed so as to narrow
15 the gap between the boards, and thereafter, while the
boards are pressed, the boards are rotated so that the
adhesive placed is spread throughout the gap.
According to a 24th aspect of the present
invention, there is provided a method for laminating
20 boards according to the second aspect, wherein in
narrowing the gap, the boards are pressed so as to narrow
the gap between the boards, and thereafter, while the
boards are pressed, the boards are rotated so that the

adhesive placed is spread throughout the gap.
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10 a portion where the adhesive injection nozzle is inserted

into the gap is used as the adhesive injection nozzle.

According to an 18th aspect of the present i nvention, there is
rovi ded a net | am natin 5 boards accordin t the second

gspect , V\here!%f]@”if’%l}m i gserti ng t he adhesive inj egt i o%qbﬁ?f“go‘fznt o]

t he gap, the adhesive injection nozzle having a flat cross section

at a portion where the adhesive injection nozzle is inserted

into the gap is used as the adhesive injection nozzle. 10

According to a 19th aspect of the present I nvention, there
is provided a nmethod for |am nating 12 boards according to the first

aspect, wherein in placing t he adhesive in the |oop, discharge of

t he adhesive and rotation of the boards are nmechanically

synchroni zed in 15 Aeperdinghatodi pecefbh. aspect of the presentling to

Pl hoopect DhvilEigl *oRhere 15 prbBYELE U mblREE 'Fol’ PndRleing™! O
boards according to the first aspect, wherein in
narrowing the gap, the boards are rotated so that the

5 adhesive placed is spread throughout the gap, and
thereafter, while the boards stop rotating, the boards
are pressed so as to narrxow the gap between the boards.

According to a 26th aspect of the present
invention, there is provided a method for laminating
10 boards according to the second aspect, wherein in
narrowing the gap, the boards are rotated so that the
‘adhesive placed is spread throughout the gap, and
thereafter, while the boards stop rotating, the boards
are pressed so as to narrow the gap between the boards.“
15 | According to a 27th aspect o©f the present
invention, there is provided a method for laminating
boards according to the 23rd aspect, wherein the adhesive
is an ultraviolet-curing adhesive, further comprising
curing the adhesive by an ultraviolet-irradiation lamp
20 "after the gap is narrowed.
According to a 28th aspect of the present
invention, there is provided a method for laminating
boards according to the 24th aspect, wherein the adhesive

is an ultraviolet-curing adhesive, further comprising



boards according to the second aspect, wherein in placing t he

adhesive in the | oop, discharge of the adhesive and 20 rotation of the
boards are mechanically synchronized in t he planar direction.
According to a 21st aspect of the present i nvention, there is
provi.ded a net hgeh ohR&7eh am nati ng boards according to,,c.},m.”ogjést
aspect, wherein in 25 narrow ng the gap, the boards are pressed so
as to narrow WD 97/ 35720

PCT/ JP97/ 01042 11 t he gap
bet ween the boards, and thereafter, while the boards are not
pressed, the boards are rotated so that t he adhesive placed is
spread t hroughout the gap. 13 According to a 22nd aspect of
t he present 5 invention, there is provided a nethod for |am nating
boards according to the second aspect, wherein in narrow ng the

gap, the boar dSHEDNGr'ER e §ARESEHEE { BYn ATt oWt traviolet(rraddakdphe didmine

boards and thereafter ile.th boards are not pressed, the boards
are rotated so at SE theW%aE :ths farrowed. P :
' According to a 29th aspect of the present

invention, there is provided a method for laminating
5 boards according to the 27th aspect, wherein the
ultraviolet-irradiation lamp is relatively 1linearly .
irradiated on the adhesive of the boards.
According to a 30th aspect of the present
invention, there is provided a method for laminating
10 boards according to the 2Bth aspect, wherein the
ultraviolet-irradiation 1lamp is relatively 1linearly
irradiated on the adhesive of the boards.
According to a 31st aspect of the present
invention, there is provided a method for 1laminating
15 boards by a medium of adhesive, comprising:
placing boards face to. face with a narrow gap

thexrebetween;

inserting an adhesive injection nozzle into the
gap;

20 discharging adhesive from the adhesive
injection nozzle into the gap so that the discharged
adhesive makes contact with the two boards while a
distance between the gap is r; + r,*(0.2 through 0.6)
where r, is an outer diameter of the nozzle and r, is an

25 inner diameter of the nozzle and while the nozzle starts



10 t he adhesive placed is spread throughout the gap.

According to a 23rd aspect of the present I nvention, there is
provi ded a nethod for |am nating boards according to the first
aspect, wherein in narrowi ng the gap, the boards are pressed so as

to narrow 15 gap between the boards, and thereafter e t he
boards are- pressedﬁa?%e boards are rotated so that the PCE%Q@@FV%

pl aced is spread throughout the gap. According to a 24th
aspect of the present i nvention, there is provided a nethod for

| am nating 20 boards according to the second aspect, wherein in
narrow ng the gap, the boards are pressed so as to narrow the gap
bet ween the boards, and thereafter, whil @4the boards are pressed,

the boards are rotated so that the adhesive placed is spread

t hroughout the g %y WD 97/ 35720
PCT/ JP97/ 0104X0 discharge the adhesive at a position inja range of 30%

According to %n%?ﬂp a%ﬁﬁ? OL thglggqg nhe board from a center of the
board;

continuing discharging the adhesive while the

5 boards are being rotated in a planar direction thereof so
that the adhesive is placed into the gap;

retreating the adhesive injection nozzle from
the gap;

narrowing the gap between the boards so that

10 the adhesive placed is spread throughout the gap while
the boards are pressed and thereafter rotating the boards
while the boards are pressed so that the adhesive placed
is spread throughout the gap; and

curing the adhesive by an ultraviolet-

15 irradiation lamp after the gap is narrowed, the adhesive
being an ultraviolet-curing adhesive.

According to a 32nd aspect of the present
invention, there is provided an apparatus for carrying
out a method for laminating boards according to the first

20 aspect, the apparatus comprising:

a board holding device for holding the boards
face to face with the gap therebetween, where the gap is
~ changeable;

an adhesive injection device including the

25 adhesive injection nozzle which can be inserted into the



ihvention, there is provided a nmethod for |amnating boar ds
according to the f irst aspect, wherein in narrow ng the gap,
the boards are rotated so that the 5 adhesive placed is spread

t hroughout the gap, and thereafter, while the boards stop
rotating, the bggy#ssno are pressed so as to narrow the gaprRfs WieR

t he boards. - According to a 26th aspect of the present

i nvention, there is provided a nethod for lam nating 10 boar ds
according to the second aspect, wherein in narrow ng the gap,
the boards are rotated so that the adhesive placed is spread

t hr oughout the gap, and thereafter, while the boards stop rotating,
t he boards are pressed so as to nasrow the gap between the boards.
15 : According to a 27th aspect of the present

i nvention, there is provided a thod for lamnatin boar ds

according to th%a@er(?rhs&gé’lan EPEFRAt hdrerdidddisle Yor advaucing and
ul travi ol et~ cury g 2o e | UBALETEOMRELEL G pozate SHEL"Gooegghosi ve

by an ul travi ol I'Snarrowed

According to a <@ hgas {)eﬁthf tcﬁ%o‘?fa@.@’é”tmechanlsm 'f'b‘ferﬁlé}mafg'l?ﬂ'ge the
provi ded a net hod for am nating boards according to the 24th

aspect, wher ei radiesiaghEsrionethe adhesive amjedriawi nbetlepramd) adhesi ve,
further conprising
5 : a board rotating device for rotating the boards
held by the board holding device in the planar direction.
_According to a 33rd aspect of the present
invention, there is provided an apparatus for carrying
out a method for laminating boards according to the

10 second aspect, the apparatus comprising:

a board holding device for holding the boards
face to face with the gap therebetween, where the gap is
changeable;

an adhesive injection device including the

15 adhesive injection nozzle which can be inserted into the
gap, an advance/retreat mechanism for advancing and
retreating the adhesive injection nozzle into and from
the gap, and a discharge mechanism for discharging the
adhesive from the adhesive injection nozzle; and

20 a board rotating device for rotating the boards
held by the board holding device in the planar direction.

According to a 34th aspect of the present
invention, there is provided an apparatus for laminating

boards according to the 32nd aspect, wherein the

25 discharge mechanism of the adhesive injection device comprises:
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13 curing the adhesive by an ultraviolet-irradiation |anp

af:ter the gap is narrowed. According to a 29th aspect of
t he present i nvention, there is provided a nethod for |am nating

5 . boards &4dig9 to the 27th aspect, wherein the
ultraviolet-irradiation lanp is relatively linearly PCT(IPITP4t ed
on t he adhesive of the boards. According to a 30th aspect
of the present invention, there is provided a nethod for

| am nating 10 boards according to the 28th aspect, wherein the
ultraviolet-irradiation lanp is relatively linearly I rradi ated
on t he adhesive of the boards. 16 According to a 31st aspect
of the present i nvention, there is provided a nethod for |am nating
15 boards by a medi um of adhe5|ve conpri si ng: pl aci ng
boards face to face w t#na nadhesivep accommodafinshet wephinder for

i nserting an adhesive |Q£ect|og nozzle into the %Fp;
accommodat e adhe51ve thereon, the

agdhesive
accommodating cylinder communicating with the adhesive
injection nozzle;

5 a piston which advances and retreats within the
adhesive accommodating cylinder;
a drive wmotor for advancing and retreating the
piston; and _
a motion transform wmechanism for transforming

10 rotation of the drive motor into advance or retreat of
the piston, and wherein the apparatus further comprises

a synchronizing device for synchronizing the
rotation of the drive motor with rotation of the board
rotating device.

15 According to a 35th aspect of the present
invention, there is provided an apparatus for laminating
boards according to the 33rd aspect, wherein the
discharge mechanism of the adhesive injection device
comprises:

20 an adhesive accommodating cylinder for
accommodating the adhesive thereon, the adhesive
accommodating cylinder communicating with the adhesive
injection nozzle;

a piston which advances and retreats within the

25 adhesive accommodating cylinder;



20

di schargi ng adhesi ve from the adhesi ve

I njection nozzle into the gap so that the discharged adhesi ve

contact with the two boards while a

rierr]

PCT/ JP97/ 01042
di scharge the adhesive at a position in a range of 30%

di stance between the gap

+ r[err]*(0.2 through 0.6) where r[err] is an outer di

of the nozzle YRfoAsens an 25 i nner di ameter of the nozzlpgrapshioibizl e
the nozzle-starts WO 97/ 35720

14 t

of a radius of the board froma center of the boar d;
conti nui ng di schargi ng the adhesive while the 5 boards are being
rotated in a planar direction thereof sol7 t hat the adhesive

pl aced into the gap;
nozzl e from

retreating the adhesive inject

h ) - .
t he boards so that 18 § gggﬁ% gﬂ%%%iE%rngX%ﬁchggéﬁéggg%%%%ﬁ%ﬁgugﬁ

whi | e

10

15

20

25

piston; and

a motion transform mechanism for transforming
rotation of the drive motor into advance or retreat of
the piston, and wherein the apparatus further comprises

a synchronizing device for synchronizing the
rotation of the drive motor with rotation of the board
rotating device.

According to a 36th aspect of the present
invention, there is provided an apparatus for laminating
boards according to the 32nd aspect, wherein tl}e board
holding device is a pair of board holding device each
having a suction surface which is to be put into contact
with one surface of one of boards and which is made from
a rigid material, a suction opening opened in the suction
surface, and a vacuum suction device which is coupled
with the suction opening, where the suction surfaces of
the pair of board holding device are placed face to face,
and the board rotating device is a planarly rotating
device for rotating the pair of board holding device in
their respective planar directions of the suction
surfaces,

the apparatus further comprising:
an opposing-and-moving device for wmoving the

pair of board holding device, relative to each other, in

makes
is
anet er

(0]

t hrough 70%

S
ion
ween
he gap



thé boards are pressed and thereafter rotating the boards whi | e

the boards are pressed so that the adhesive placed I's spread

t r oughout the gap; and curing the adhesi ve by an
ultraviolet- 15 irradiation |anp after the gap is narrowed, the
adhesi ve 43p an ul traviol et-curing adhesive.

According to a 32n§&aspect of the present i nvention, t¥fcEPoIR1042
provi ded an apparatus for carrying out a nmethod for |am nating
boards according to the first 20 aspect, the apparatus conpri sing:

a board hol di ng device for holding the boards face to face with the
gap therebetween, where the gap is changeabl e; an
adhesi ve injection device including the 125 adhesive injection nozzle
whi ch can be inserted into the WO 97/35720

PCT/ JP97/ 01042 gap, an

advance/ r et r eat FRc faniSHReCELoRdVERRY nd-hehgboard h°1q"é’c9r edeviget hare
adhesive inj ecéb;%'sé'é) Zélueeac;xoogggrf ggmthat the gap is changeable in

the board holding device; and
an adhesive feed device for feeding adhesive
5 onto surfaces of the boards held by the board holding
device.

According to a 37th aspect of the presenﬁ
invention, there is provided an apparatus for laminating
boards according to the 33rd aspect, wherein the board

10 holding device is a pair of board holding device each
having a suction surface which is to be put into contact
with one surface of one of boards and which is made from
a rigid material, a suction opening opened in the suction
surface, and a vacuum suction device which is coupled

15 with the suction opening, where the suction surfaces of
the pair of board holding device are placed face to face,
and the board rotating device is a planarly rotating
device for rotating the pair of board holding device in
their respective planar directions of the suction

20 surfaces,

the apparatus further comprising:

an opposing-and-moving device for moving the

pair of board holding device, relative to each other, in

such a direction that the board holding device are



the gap, and a di scharge mechani smfor discharging the adhesi ve
fromthe adhesive injection nozzle; and 5 a board rotating
device for rotating the boards hel d by the board hol di ng device in
the planar direction. According to a 33rd aspect of the
present ? gption, there is provided an apparatus forpcapspbydiod
out a net hod for amnating boards according to the 10 second aspect,
t he apparatus conpri si ng: a board hol di ng device for
hol di ng t he boards face to face with the gap therebetween, where
the gap is changeabl e; an adhesi ve injection
device including the 15 adhesi ve i njection nozzle which can be
inserted into the gap, an advancé@Pfretreat mechani sm for advanci ng
and . retreating the adhesive injection nozzle into and from

the gap, and a dlscharge mechani sm f or dlschar% n %P esive
from the adhesPPROFRf cEPi EACROLENET SRy thag th p "fe chapge ¢ otht i ng

device for rotating t boar.ds S d by the board hol ding device in
the pl anar dirg%Figﬁaréehé¥Hing device; 6%ording to a 34th aspect of the

present inventiga, JdReESvES fUdll| do¢iad %BEarﬁéélﬁrfg)rahﬁékﬂﬁél ng
boards according to the 32nd aspect, wherein the di schar ge
mechani sm of t Batadkasifuees njoEc e beartde nembrbgeg:he board holding

5 device.

According to a 38th aspect of the present
invention, there is provided an apparatus for laminating
boards according to the 36th aspect, further comprising a
planarly woving device for moving the pair of board

10 holding device in their respective planar directions of
the suction surfaces.

According to a 39th aspect of the present
invention, there is provided an apparatus for laminating
boards according to the 3Bth aspect, wherein the planarly

15 moving device swivels and moves the pair of board holding
device, relatively to each other, in their respective
planar directions of the suction surfaces.

According to a 40th aspect of the present
invention, there is provided an apparatus for laminating

20 boards according to the 36th aspect, further comprising a
curing device for curing the adhesive.

According to a 4l1lst aspect of the present
invention, there is provided an apparatus for laminating

boards according to the 40th aspect, wherein the adhesive



WO 97/ 35720 | PCT/ JP97/ 01042
16 an adhesi ve accommodat i ng cyl i nder for
ascomodating the adhesive t her eon, t he adhesi ve
accommodati ng cylinder conmunicating with the adhesive i nj ection
nozzl e; 5 a piston which advances and retreats within the
! W . .
adhesi ve aeconnﬁ%gyﬁﬂa)cyllnder; a drive motiSr 1042
advancing and retreating the pi ston; and a notion
transf orm nechani smfor transformng 10 rotation of the drive notor
I nto advance or retreat of the piston, and wherein the apparatus
further conprises a synchroni zi ng device for synchroni zi ng
t he rotation of the drive notor wpph rotation of the board
rotating device. 15 According to a 35th aspect of the
pr esent - ,invention, there is provided an apparatus for |an nating
boards accordi¥® an uleravigdatdcuxipacadhestiee o andt e curing dgwidmr ge
nechani sm of the adhesive i.njectjon device
is an ultraviolet-irradiation lamp.
According to a 42nd aspect of the present
invention, there is provided an apparatus for laminating
5 boards according to the 36th aspect, wherein the adhesive
feed device comprise:
an adhesive injection nozzle which is to be
inserted between both suction surfaces of the pair of
board holding device;

10 an advance/retreat mechanism for advancing and
retreating the adhesive injection nozzle into and from
between both suction surfaces; and

a discharge wmechanism £for discharging the
adhesive from the adhesive injection nozzle.

15 According to a 43rd aspect of the present
invention, there is provided a method for laminating
boards by a medium of adhesive, comprising:

holding boards to suction surfaces of a pair of
board holding device, which have the suction surfaces,

20 respectively, made from a rigid material, in such a way
that one-side surfaces of the boards are put into contact
with the suction surfaces, respectively, and sucked up
thereto;

feeding adhesive onto the surface of at least

25 one of the boards;



conprises: 20 an adhesive acconmmpdati ng cyl i nder for

accommodating the adhesive t her eon, t he adhesi ve
accommodat i ng cylinder conmmunicating with the adhesive i njection
nozzl e; a piston which advances and retreats within the
25 . adhesi veygensmprdat i ng cylinder; WO 97/pe/9701042
PCT/-JP97/ 01042 17
a drive notor for advancing and retreating the pi ston; and
a notion transform nmechani smfor transform ng rotation of the drive
notor into advance or retreat of 5 the piston, and wherein the
apparatus further conprises a synchroni zi ng device for
synchroni zi ng t he rotation of the2Hdrive notor with rotation of the
board rotating device. According to a 36th aspect
of the present 10 i nvention, there is provjded. an, apparatus, faqr
Ianinat?ng mo&%ng the pair g% hoard hORHlng %e%%ce
' relative to each other in such directions that the
surfaces of the boards held by the pair of board holding
device, respectively, are opposed to each other and that
5 a gap therebetween is narrowed; and
synchronously rotating the two boards held by
the pair of board holding device, respectively, in planar
directions of the boards.
BRIEF DESCRIPTION OF DRAWINGS
10 These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the  preferred
embodiments thereof with reference to the accompanying
drawings,. in which:
15 Fig. 1 is a partly sectional side view showing
the first step of a method for laminating boards which is
a first embodiment of the present invention;
Fig. 2 is a partly cut-out plan view of the
same process in the first embodiment;
20 Fig. 3 is a partly cut-out plan view showing

the next process in the first embodiment;

Fig. 4 is a side view showing the next process

in the first embodiment;



boards according to the 32nd aspect, wherein the board hol di ng
device is a pair of board hol ding device each havi ng a suction
surface which is to be put into contact wi th one surface of one of
boards and which is made from 15 arigid mterial, a suction opening
opened in-the §“§;#¢¥%P surface, and a vacuun1suct|on device which is
coupl ed ; W he suction openi ng, where the suction sdl Jo1p42
the pair of board hol ding device are placed face to face, and the
board rotating device is a planarly rotating 20 device for rotating
the pair of board hol ding device in their respective planar
directions of the suction surf aces, t he appar at us
further conpri sing: an @gzposi ng- and- novi ng device for
noving the 25 pair of board hol ding device, relative to each other, in
WD 97/ 35720 ) . i . PCT/ JP97/ 01042

18 such a di rBkgi oh 1had EhEehyaeY RBPWLRY ©lei pexihrprocess

in the first embodiment;

Fig. 6 1is a partly cut-out plan view of
laminated boards in the first embodiment;

5 Fig. 7 is a side view of the laminated boards
in the first embodiment;

Fig. 8 is a partly cut-out plan view of a
process showing a second embodiment of the present
invention;

10 Fig. 9 is a partly cut-out plan view of a
| process showing a third embodiment of the present
invention;

Fig. 10 is a main-part enlarged secticnal view
of an adhesive injection nozzle showing a fourth

15 embodiment of the present invention;

Fig. 11 is a schematic structural view of an
adhesive injector showing a fifth embodiment of the
present invention;

Fig. 12 is a front view of an apparatus for

20 laminating boards which is a sixth embodiment of the
present invention;

Fig. 13 is a plan view of a state that the
upper vacuum suction disc is swiveled in the sixth

embodiment ;



opposed to each other so that the gap is changeable in t he board
hol di ng devi ce; and an adhesi ve feed device for feeding
adhesi ve 5 onto surfaces of the boards held by the board hol di ng

devi ce. According to a 37th aspect of the present

i nvention, thegﬁoyﬁsgkovided an apparatus for |am nating PCT/POH6198
according to the 33rd aspect, wherein the board 10 hol ding device is a
pai r of board hol di ng device each havi ng a suction surface which is
to be put into contact wi th one surface of one of boards and which
is made from arigid material, a suction opening opened in the
suction surface, and a vacuum suction device which is coupled 15
wi th the suction opening, where the sucti28n surfaces of t he pair of
board hol ding device are placed face to face, and the board
rotating device is a planarly rotating . . devi ce f.or rotati tFe pair
of board hol di ng devi ceF+%- 14 18 {Rej FiO¢ oM i OMﬂpghag ediggf? ons

of the suction_ 20 urfa . . ratus further
conpri si ng: process of £he m§§g§8pggfﬁﬁ?ﬁﬁﬁ¥#ﬁ§Fﬁﬁa e%fce for noving the

pair of board hol ding dgy%pelsrggatai Warltd yeahit Yulterpldn) view sho®ifg a
r

direction that the boa ol ding device are
the same process;

5 Fig. 16 is a side view showing the next

process;

FPig. 17 4is a side view showing the next
process;

Fig. 18 a perspective_ view showing the whole

10 construction of an apparatus for manufacturing DVDs
including the apparatus for laminating boards;

Figs. 19A and 19B are a plan view and a side
view showing a UV irradiation lamp device in the
embodiments;

15 Fig. 20 is an explanatory view showing a
seventh embodiment of the present invention; and

Fig. 21 is a sectional view showing the

structure of a DVD.

BEST MODE FOR CARRYING OUT THE INVENTION

20 Before the description of the present invention
proceeds, it is to be noted that 1like parts are
designated by 1like reference numerals throughout the
accompanying drawings.

({FIRST EMBODIMENT)
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19 opposed to each other so that the gap is changeable in

t ke board hol di ng device; and an adhesi ve feed device for
f eedi ng adhesi ve onto surfaces of the boards held by the board

holding 5  wgyshs: ~According to a 38th $?§ﬁﬁﬁgﬁwﬁthe

pr esent : I nvention, there is provided an apparatus for g
boards according to the 36th aspect, further conprising a pl anarly
novi ng device for noving the pair of board 10 hol di ng device in their
respective planar directions of t he suction surfaces.

According to a 39th aspect of the present I nvention, there is
provi ded an apparatus for |am nating 24 boards according to the 38th
aspect, wherein the planarly 15 novi ng devi ce swivels and noves the
pair of board hol di ng device, relatively to each other, in their
respective pl an'%be drethad diex Jemimatinet b@ﬁréarage@gdmg to a

According to a 40th t of tg resent i.nvention, there is
provi ded an ap%ﬁf%& qgaﬁ o tFﬁﬁ present 1nventlon is a method for

laminating boards by a medium of adhesive, the method
comprising:
5 a. a step for placing the boards face to face with a
narrow gap therebetween;
b. a step for inserting an adhesive injection nozzle
into the gap;
c. a step for discharging adhesive from the adhesive
10 injection nozzle into the gap so that the discharged
adhesive makes contact with the two boards;
d. a step for continuing discharging the adhesive while
the boards are being rotated in a planar direction
thereof so that the adhesive is placed in a loop into the
15 gap;
e. a step for retreating the adhesive injection nozzle
from the gap; and
f. a step for narrowing the gap between the boards so
that the adhesive placed in a loop is spread throughout
20 the gap.
Each component is explained below in detail.
Board
The board is manufactured in appropriate
combinations of synthetic resins, metal thin films, and

25 other materials in compliance with the purpose of



20 boards according to the 36th aspect, further conprising a

curing device for curing the adhesive. According to a 41st
aspect of the present i nvention, there is provided an apparatus for
I"am nati ng boards according to the 40th aspect, wherein the

adhesi ve WO 97/ 35720 PCT/IP97/01042
PCT/ JP97/ 01042 0 5720 20 i's an
ul travi ol et-curing adhesive, and the curing device is an
ultraviolet-irradiation | anp. According to a 42nd aspect
of the present I nvention, there is provided an apparatus for

| am nati ng 5 boards according to the 36th aspect, wherein the

adhesi ve feed device conpri se: 25 an adhesi ve

i njection nozzle which is to be i nserted between both suction
surfaces of the pair of boar d holdlng deV|ce

: an
advance/ r et r caPPRe&RARILSH IR ENcFHREL ¢ Poard Fet[?]‘alft i R§SCRaPE8hesi ve

I nj ection nozzL% 5@%9 aﬂdD@BOcomprlses a disk body made of transparent

resin such as polycarbonate resin, a recording layer in
which a metal thin film or the like is placed on the pit-
5 and-projection surface for use of recording formed on one
side of the disk body, and a protective layer made of
transparent resin that protects the recording layer. The
boards to be laminated may be either those of the same
material and the same structure or those of different
10 materials or structures. The configuration of the board
is a thin circular disc in the case of DVDs, whereas it
may be other than circular-disc shape depending on the
purpose of application of laminated boards. Besides, the
boards may be machined in configuration after the
15 laminating process. |

Adhesive

The adhesive to be used may be selected from
among various types of adhesives according to the
material and application of the boards to be laminated.

20 For DVDs, it is preferable to use ultraviolet-curing type
transparent adhesives. It is also possible to use
radiation-curing type or self-curing type adhesives and
thermosetting type adhesives or the like other than the

ultraviolet-curing type adhesives. Depending on the



bet ween both suction surfaces; and a discharge nechanism

for discharging the adhesi ve fromthe adhesive injection nozzle.
15 _ According to a 43rd aspect of the present

i nvention, there is provided a nethod for |am nating boards by a
medi um of . adhegy npri si ng: hol di ng boar suction
surfaces of a 3???”? board hol di ng devi ce, which havj&?%gygﬂgpion
surfaces, 20 respectively, made froma rigid material, in such a way
t hat one-side surfaces of the boards are put into contact with the
suction surfaces, respectively, and sucked up t her et o;

f eedi ng adhesive onto the surface of at |east 25 one of the boards;
WD 97/ 35720 26 PCT/ JP97/ 01042

21 novi ng the pair of board hol ding device

relative to each other in such directions that the
- application, non-transparent adhesives may be used in

some cases.
Adhesive jnijection nozzle
The adhesive injection nozzle is required only
5 to be able to place the adhesive into the gap between
boards without any particular limitations on its
configufation and structure. The adhesive injection
nozzle has a hollow needle-like shaped basic structure
that allows the adhesive to pass through the inside.
10 Whereas the adhesive injection nozzle normally has a
circular cross section, an elliptical or owval, £lat
shaped cross section, if provided, allows the adhesive
injection nozzle to be easily inserted into a narrow gap
or allows the adhesive to be dischargeable over a wider
15 area at a time. The adhesive injection nozzle is
combined with a device for feeding the adhesive, a
discharge mechanism for discharging the adhesive from the
adhesive injection nozzle, and an advance/retreat
mechanism for inserting and retreating the adhesive
20 injection nozzle into and from the gap between the
boards, all of which constitutes an adhesive injector.
Actually, wechanical equipment so called injection
nozzles or syringes that are available for injection of
various adhesives énd other chemicals can be applied.

25 Next each step is explained below.



surfaces of the boards held by the pair of board hol ding devi ce,
respectively, are opposed to each other and that 5 a gap therebetween
i s narrowed; and synchronously rotating the two boards
hel d by the pair of ‘board hol ding device, respectively, in planar
directions of Ghfoadpds. BRI EF DESCRI PTI ON OF DRA\lh3Po7/01042
These and ot her aspects and features of the present invention wll
becone clear fromthe foll ow ng description taken in conjunction
with the preferred enbodi nents thereof with reference to the
acconpanyi ng drawi ngs, in which: 15 Fig. 1is a
partly sectional side view show ng the first step of a nethod for

| ami nati ng boards which is a fird# enbodi ment of the present

i nventi on; Fig. 2 is a partly cut-out plan view of the

same process in the f|r t enbodlgentj Fig. 3is a partly
cut -out pl an VFewsHomn =T €% in the first enbodi nent;

Fig. "4 is a side view sﬁ%’“gﬂﬁ: o H;é)(i'f'asﬁrow enough' td W8 fdv Sne

enbodi nent ;

adhesive discharged from the adhesive injection nozzle to
adhesively contact both-side boards. However, the gap

5 preferably provides such a clearance between boards that
the actuated adhesive injection nozzle would not be
damaged upon contact with the boards. Varying depending
on the configurational structure of the adhesive
injection nozzle, the properties of the adhesive used,

10 and the like, the gap is usually set to about 2 mm or
less. The gap should be as narrow as possible only if
the adhesive injection nozzle is enabled to advance and
retreat. The gap is preferably within a range of from
1.4 to 1.8 mm.

15 In usually cases, the boards are placed face to
face by being opposed to each other in a substantially
parallel state. In some cases, depending on the
conditions of application, it is also possible that the
boards are opposed to each other in a non-parallel state

20 at an inclination of a relatively small angle in order
that the adhesive can be easily injected while the boards
are being rotated or that the adhesive will easily spread
inward and outward of the radius. Further, although the
boards, if positioned horizontal, would have an effect of

25 weight on the spreading of the adhesive uniformly in all
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22 Fig. 5i1s a side view showi ng the next process

ir the first enbodi nent; Fig. 6 is a partly cut-out plan
vi ew of | am nated boards in the first enbodi nent; 5

Fig. 7 is a si Leappf the | am nated boards in the fjirst

enbodi nent ; Wo Fig. 8is a partly cut-out plan VWEUEST0L942
process showi ng a second enbodi nent of the present i nvention; 10
Fig. 9 is a partly cut-out plan view of a process showing a third
enbodi nent of the present I nventi on; Fig. 10 is a
mai n-part enl arged sectional view of an adhesive injection nozzle
showing a fourth 15 enbodi ment of thgspresent invention;

Fig. 11 is a schematic structural view of an adhesi ve injector

showi ng a fifth enbodi nent of the present invention,;
Fig. 12 is a f3FecFilonsSof the hppedammay fdsc be slighhy ntrelHqiasbariddr whi ch

is a sixth e”b%%'s;n)%rc]:tt 8L £RE norizontal plane.

b. Step of inserting the adhesive injection nozzle

The adhesive injection nozzle is inserted from
5 outer periphery of the boards toward the center of the
gap. The position where the adhesive injection nozzle is
inserted is preferably selected as one that allows the
adhesive discharged from the adhesive injection nozzle to
be easily spread throughout the gap. In more detail, the
10 discharge opening for the adhesive is preferably set at a
location close to the center between rotational center

and outer periphery of the boards.
The adhesive injection nozzle is easy to insert
when inserted from outer periphery toward center of the
15 gap along the radial direction that extends from the
center of rotation in the planar direction toward the
outer periphery of the boards. Also, when the adhesive
injection nozzle is inserted into the gap obliguely at an
inclination with respect to the radial direction, the
20 work of placing the adhesive in a loop by rotating the
boards in the planar direction is smoothed. In this
case, the direction in which the adhesive is discharged
should be oriented along the direction in which the
boards are rotated in the planar direction. It is also

25 possible that the adhesive injection nozzle is inserted



present invention; Fig. 13 is a plan view of a state that

t he upper vacuum suction disc is swiveled in the sixth

enbodi nent ; WD 97/ 35720

PCT/ JP97/ 01042 23 :
Fig. 14 is a S'\'ﬂ?%s‘?ﬂﬁ( showi ng the first process of t erypéiaaczf or
| am nat i ng -boar ds; Fig. 15 is a partly cut-out plan view
show ng t he sane process; 5 Fig. 16 is a. side
view showing the next process; Fig. 17 is a

si de view show ng the next process; Fig. 18 a
perspective view showing the whole 10 construction of an apparatus
for manufacturing DVDs i ncl udi ng2? he apparatus for |am nating
boar ds; Figs. 19A and 19B are a plan view and a side

in a tangential direction perpendicular to the radial
direction.
The adhesive injection nozzle may be inserted
into the gap either by being advanced and i'etreated
5 linearly or by being swiveled from outside of the boards.
c. Step of discharging the adhesive
The adhesive may be discharged either from the
tip end of the adhesive injection nozzle or from midway
of the adhesive injection nozzle. The adhesive discharge
10 opening of the adhesive injection nozzle may be so formed
that the adhesive injection nozzle is cut out along a
direction perpendicular to the axis or otherwise that the
adhesive injection 'nozzle is cut out obliquely. The
discharge opening for adhesive may be provided at a
15 plurality of points of the adhesive injection nozzle.
The configuration of the discharge opening is preferably
one that allows the discharged adhesive to securely
contact both-side boards. For this purpose, it is
effective to form the discharge opening into such a shape
20 that the discharged adhesive wili easily be spread to
both sides.
Other than that the adhesive injection nozzle
is inserted obliquely with respect to the radial

direction, it is also possible that only the direction in

25 which the adhesive is discharged is wmade oblique by



W irradiation |l anp device in the enbodi nent s;

vi ew showi ng a 15
Fig. 20 is an explanatory view showing a sevent h enbodi nent
of« t he present invention; and Fig. 21 is a sectional view
show ng the structure of a DVD. . BEST MODE FOR CARRYI NG
OUT .THE | NVENT(N7/335% Bef ore the description of the present

i nvention - proceeds, it is to be noted that |ike parts FP&TeP7/01042
designated by |ike reference nuneral s t hroughout the acconpanyi ng
dr awi ngs. (FI RST EMBQODI MENT) WD 97/ 35720

PCT/ JP97/ 01042 _ 24

The nmethod for |am.nating boards according to a first enbodi nent
of the present invention is a nethod for 39 | am nating boards by a
medi um of adhesive, the nethod conpri si ng:

10

adjusting the configurational structure of the discharge

opening of the adhesive injection nozzle.

d. Step of placing the adhesive in a loop

In order for the boards to be rotated in the

planar direction, the holding mechanisms for the

respective boards may appropriately be rotationally

driven by motor or the like. It is preferable to rotate
the two boards in synchronization with each other.

As the adhesive conﬁinues to be discharged by
the adhesive injection nozzle with the boards kept

rotating in the planar direction, the adhesive is placed

~into the gap so as to draw a circumferential trace along

15

20

the rotational direction. Whereas the time required to
place the adhesive in a loop becomes shorter with
increasing rotational speed of the boards, the placement
configuration of the adhesive becomes more likely to
collapse by the effect of centrifugal force or the like
due to the rotation. Accordingly, by taking into account
the properties of the adhesive, an appropriate rotational
speed is set. Over one rotation of the boards, the
adhesive is placed in a loop into the gap. The placement
of the adhesive into a closed loop allows the adhesive to
be easily spread in all directions of the gap in

subsequent processes.



5 a. a step for placing the boards face to face with a narr ow

gap therebet ween; b. a step for inserting an adhesive injection
nozzl e into the gap; c. a step for discharging adhesive
fromthe adhesive 10 i njection nozzle into the gap so that the

di schar ged WO 97 sive nmakes contact with the two boards;periponoiesd. a
step for continurng discharging the adhesive while the boards are
being rotated in a planar direction t hereof so that the adhesive is
placed in a loop into the 15 gap; - e. a step for retreating

t he adhesive injection nozzle fromthe gap; and f. a step
for narrowi ng the gap between the boards so that the adhesive
placed in a |loop is spread throughout 231 t he gap.

Each conponent is explained below in detail. Boar d

et b o™l kL EHialh o ARPEBLLE e ce, apoBRH RARLREVE, B

conpl i ance W'iag [S]!L%ecpug.ﬂeéeth%f gap are determined depend on the

conditions of the discharge amount of adhesive and the

rotational speed of boards. The amount of adhesive is so

5 set that the adhesive will spread at a required thickness:

throughout the gap. As placing the adhesive in an amount

slightly larger than necessary would prevent shortage of

adhesive at inner and outer peripheral edges of the gap,

the method does not need to use adhesive in such an

10 amount that the adhesive would largely overflow out of

the gap. When the discharge amount of adhesive and the

rotation of boards are contxolled so as to Dbe

synchronized with each other, the looped adhesive results

in a uniform width over the entire circumference, so that

is5 the adhesive can be more easily spread uniformly
throughout the gap.

Indeed it is generally effective to rotate the
boards in a substantially parallel state along the
direction of a horizontal plane in order that the

20 adhesive is placed uniformly throughout from inner to
outer circumferences. However, the boards may also be
rotated at a slight inclination, taking into
consideration the fluidity or the like of the adhesive
due to the rotation. In addition, rotating the boards in

25 the planar direction should be construed as including not
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25 application such as single boards of DvDs descri bed

before. A DVD conprises a di sk body made of transparent resin such
as polycarbonate resin, a recording layer .in which a nmetal thin.

filmor the |ilgdmsphaced on the pit- 5 and- proj ection ﬂéﬁ%‘imfzor
and a

use of recording fornmed on one side of the disk body,

protective | ayer made of transparent resin that protects the
recordi ng |layer. The boards to be | am nated may be either those of
t he sane material and the sane structure or those of different 10
materials or structures. The configuration of the board Is athin
circular disc in the case of DVDs, wherea@2 it may be ot her than
circul ar-di sc shape depending on the pur pose of application of

| am nat ed boards Bgﬁides boa

configuration 1%y ﬁecaﬁgtm%erﬁaﬁpﬁhg?ﬁﬂégf ki Pgngagﬁéngﬁﬂégg?Qél
e ve Pt 88 IR TS ELRIIRT i, squl BALISELE YD of
to be |am nat eghe dfse whéPE EESbodidi p1imef ghabtRet @oda€ional plane
ul traviolet-curing type
are a little shifted from each other without impairing
5 the functions and effects of the present invention.

The trace of the adhesive to be placed in a
loop is normally so arranged that the start point and the
end point are of the same position. Also, it is
effective to slightly shift the end point from the start

10 point outward in the radial direction. This arrangement
makes it possible to avoid faults due to the occurrence
that the adhesive injection nozzle that has reached the
end point sticks to the adhesive of the start point. If
the adhesive injection nozzle contacts the discharged

15 adhesive, the adhesive sticking to the adhesive injection
nozzle is drawn along with the retreat of the adhesive
injection nozzle out of the gap, causing a so-called
thread-draw phenomenon, with the result that the
placement configuration of the adhesive would collapse,

20 where foams or other defects would be wmore likely to
occur. However, with the arrangement that the start
point and the end point shifted from each other as
described above, it is unlike that the adhesive sticks to
the adhesive injection nozzle.

25 . Step of retreating the adhesive inijection nozzle



transparent adhesi ves. It is also possible to wuse
radi ati on-curing type or self-curing type adhesives and
t hernosetting type adhesives or the like other than the

ul traviol et-curing type adhesi ves. Depending on the - WD
97/ 35720 WO 97/35720 PCT/ JP97/ 01042 PCT/IP97/01042

26 - application, non-transparent adhesives may be used in

some cases. Adhesi ve injection nozzle The
adhesive injection nozzle is required only 5 to be able to place the
adhesive into the gap between boards w thout any particular
limtations on its configuration and structure. The adhesi ve

i njection nozzl e has a holl ow neeifl e-1i ke shaped basic structure
that allows the adhesive to pass through the inside. 10 Whereas the

adhesive injection nozzle normally has .a circular cross.section,
an elliptical or oval, fhgR the adge%’n‘éepetba%%? sceoé%l(?#,ei?'f PBPS?Fd&&,
al lows the adhgsi YSop, the h%&%fﬁw ReZzighd e eash! Yend'seldhedihato a

narr ow gap
injection nozzle is stopped and the adhesive injection

nozzle is retréated out of the gap. During this process,
5 the adhesive injection nozzle is preferably retreated
along such a direction as not to contact the adhesive
that has already been placed. The retreating motion of
the adhesive injection nozzle is implemented by any
optional motion such as linear motion or swiveling motion

10 along the axial direction, as in the insertion step.

f. Step of spreading the adhesive

When one or both of the boards are moved in
such a direction as to approach each other in the state
that the adhesive has been placed in a loop intc the gap,

15 the gap is narrowed so that the adhesive in the gap is
spread uniformly to inner and outer in peripheries in the
radius direction while in contact with the boards at both
sides, thus £filling the whole gap. The gap may
appropriately be narrowed to such an extent that both-

20 side boards can securely be joined together by the medium
of the layer of the spread adhesive. More specifically,
although varying depending on the application of
laminated boards, the gap may be narrowed, normally, to
0.5 to 1.8 mm. The gap may be narrowed, desirably, while

25 it is maintained substantially parallel with each other,



or allows the adhesive to be di schargeabl e over a wi der 15 area at a

tinme. The adhesive injection nozzle is conbined with a
device for feeding the adhesive, a di scharge nechani sm f or

di schargi ng the adhesive fromthe adhesive injection nozzle, and
an advance/ r eyfelas mechani smfor inserting and retre

adhesive 20 W injg%tion nozzle into and from the gap be?&%&ﬁm%pﬁg
boards, all of which constitutes an adhesive injector. Actual ly,
mechani cal equipnment so called injection nozzl es or syringes
that are available for injection of vari ous adhesi ves and ot her
chem cals can be applied. 25 Next each step is expl ai ned

bel ow. WD 97/ 35720 34

PCT/ JP97/ 01042 27 a. Step
of placing boar.ds face to face The gap needs to be narrow

enough to al | o h@tder that éd’ﬁes?‘%’éaﬁﬁ‘é%haﬁgeﬂnﬁa&n‘?w alhesiantire

i nj ection nozzl eS|ver cont act bot h-si de boards.
However the § cgrc%mference of’lcm'x

It is true that only narrowing the gap would

allow the adhesive to be spread throughout the gap, but
5 rotating the boards in the planar direction in

combination with the narrowing of the gap will allow the

spreading of the adhesive to be accelerated by the effect

of centrifugal force due to the rotation or the 1like,

while the occurrence of defects such as foams can be
10 reduced.

The planar rotation of boards can be
implemented by using the same mechanism as in the looped
placement step of adhesive described above. For easier
spreading of adhesive, it is preferable to rotate the

15 boards at relatively high speed. More specifically, a
rotational speed around 1000 to 8000 rpm may be adopted.
. O teps

After the adhesive has been spread'- over the

whole gap, curing the adhesive as it is completes the

20 joint of boards with each other. The curing of the
adhesive is accomplished by a curing device such as
ultraviolet or other irradiation and heating, depending
on the type of adhesive.

If the adhesive has overflowed out pf inner and

25 outer peripheries of the boards, the adhesive may be



5 preferably provides such a clearance between boards that t he
actuat ed adhesive injection nozzle would not be damaged upon
contact with the boards. Varying dependi ng on the

confi gurati onal structure of the adhesive I nj ection nozzle,

t he properties vahojdsrgadhesi ve used, 10 and the |ike, thecympoticios2
usual ly set- to about 2 mm or | ess. The gap should be as narrow as
possible only if t he adhesive injection nozzle is enabled to
advance and retreat. The gap is preferably within a range of from
1.4to 1.8 nm 15 In usually cases, the boards are placed
face to face by being opposed to each other in a substantially
parallel state. In sone cases, depgnding on the condi tions
of application, it is also possible that the boards are opposed to

h oth ' - I 20, t I ti
ol at fvel y SmarieREARG eEkbaF dirbote curing, she Alnthive Wk bl Srine
| njected while hiie AARkTYe, . througthe Halflih?hg! Srodisd I dilae 1akesi ve

will easily spre out war radi us. Further,

al t hough t he Lamlnataggrdgpaféqg95|tioned hori zontal , woul d have an effect
of 25 wei ght on the spreading of the adhesive uniformy in al
The apparatus for laminating boards according

5 to the embodiment is an apparatus for embodying the
method for laminating boards as described above. The
apparatus comprises a board holding device, an adhesive
injection device, and a board rotating device.

The board holding device holds the boards in

10 such a way that the boards are opposed to each other with

" a gap, while the board holding device can change the
magnitude of the gap.

More specifically, it is appropriate to provide
holding mechanisms that can hold the boards with the .

15 opposing faces of the boards opened, where one or both of
the holding mechanisms should be movable in the direction
in which the boards are opposed to each other. The
holding wmechanisms for boards may be selected from among
various types of board-material holding mechanisms that

20 mechanically grasp the boards, suck up in vacuum, or suck
up electrostatically. For movement of the holding
mechanisms, there are available actuator mechanisms for

ordinary mechanical equipment such as cylinder mechanisms

and gear mechanisms.
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28 directions, the boards may also be slightly inclined with
respect to the horizontal plane. b. Step of inserting the adhesive
i njection nozzle The adhesive injection nozzle is

inserted from wdeyasnouter periphery of the boards toward thg, (ﬁ?ﬂ;%mﬁg
the | - gap. The position where the adhesive injection nozzle

inserted is preferably selected as one that allows the adhesi ve

di scharged fromthe adhesive injection nozzle to be easily spread
t hroughout the gap. In nore detail, the 10 di scharge opening for the
adhesive is preferably set at a | ocation close to the center

bet ween rotational center and out3 periphery of the boards.

The adhesive injection nozzle is easy to insert when inserted from

outer periphery toward nter of the 15 ap alqng the radial direction
that extends fromthe The adhesivs Jmisstdcion 9eViCke SPRRALSEPr eBRi on

toward the BYL C4nPELE PHE NoPh1d NCaB O Ullance g alf o hebigagghes Ve

i njection nozz?e |s I ns ap obl T que

i nclination “ﬂfbrre§d$§ﬁciﬂ§t'ﬂ%dragéékegt{ﬁ§*'ﬁﬂb td&hes%@e inYBEKiS
pl aci ng the adhesive in a loop by rotating 1 boards in tﬁe pl anar
direction i s snosthed.intd nthhki sgap, and a dlscharge mechanism for
5 discharging the adhesive from the adhesive injection
nozzle.

The advance/retreat mechanism may be
implemented by a mechanism that transforms the rotation
of a motor into advance/retreat motion via gears, cams or

10 racks and transfers the wotion, or a cylinder mechanism
or actuator mechanism using pneumatic pressure or
electromagnetic force.

The discharge mechanism may be iwmplemented by
ordinary chemical discharge mechanism equipment only if

15 the discharge process of adheszve is enabled. More
specifically, it may be a piston cylinder mechanism or a
cquantitative discharge pump mechanism or the like.

1f the discharge wmechanism operates in
synchronization with the board rotating device, the-

20 adhesive can be placed into a uniform looped shape more
easily during the process that the adhesive is placed in
a loop while the boards are being rotated. In order that
the discharge mechanism and the board rotating device are
synchronized with each other, it is effective to share

25 the drive source, such as a motor, that drives the two



ease, the direction in which the adhesive is discharged shoul d be

oriented along the direction in which the boards are rotated in the
pl anar direction. It is also 25 possi bl e that the adhesive |nject|on
hozzle is inserted WO 97/ 35720

PCT/ JP97/ 01042 wo 97135720 29 PCT/IPY7/010482
tangential -direction perpendicular to the radial di rection.

The adhesive injection nozzle nay be inserted into the gap either
by bei ng advanced and retreated 5 linearly or by being sw veled from
out si de of the boards. c. Step of dischargi nQ the adhesive

The adhesive may be discharged either fromthe tip end of the
adhesi ve injection nozzle or from m dway 37 of the adhesive injection
nozz:e Thebadhe3|ve di scharge 10 openi ng of the adhesive injection
nozzl e may be so forne . hat the ve ec cut
out along a mLerﬁrrecfﬁoﬁlﬁgﬁﬁﬁ%ﬁl éyggi hghgéls&%ﬁghégﬁggm gggthat
the adhesive by mechanical actuation can be synchronized with

the board rotating device more easily than a discharge
mechanism that discharges the adhesive by an actuation
5 mechanism using air or other fluid pressure.

The discharge mechanism may comprise an
adhesive accommodating cyiinder, a piston, a drive motor,
and a motion transform mechanism. The adhesive
accommodating cylinder accommodates adhesive in an amount

10 necessary for laminating the boards. The adhesive
accommodating cylinder may also comprise an adhesive feed
device for feeding the adhesive from external. The
adhesive accommodating cylinder communicates with the
adhesi#e injection nozzle. The piston advances and

15 retreats within the adhesive accommodating cylinder,
thereby feeding the adﬁesive along the discharge
direction of the adhesive injection nozzle. The rotation
of the drive motor is transformed into the advancing and
retreating motion of the piston via the motion transform

20 mechanism. The motion transform mechanism can be made up
from a combination of mechanical wmotion transform
mechanisms such as gears, cams, racks and the like.

The board rotating device rotates the boards in
the planar direction. The board rotating device is used

25 not only in the adhesive looped placement process as



adhesi ve injection nozzle is cut out obliquely. The di schar ge
openi ng for adhesive may be provided at a 15 plurality of points of
t he adhesive injection nozzle. The configuration of the discharge
opening is preferably one that allows the discharged adhesive to
securely . ct bot h-side boards. For this purp ' S
effective to fg?ﬁﬁg e di scharge opening into such a shape 2opéﬁ““?ﬁ§F2the
di scharged adhesive will easily be spread to bot h si des.

O her- than that the adhesive injection nozzle is inserted obliquely
with respect to the radial direction, it is also possible that only
the directionin 25 which the adhesive is discharged is nade
obl i que by WD 97/ 3572@s8

PCT/ JP97/ 01042 30

adj usting the_configurational structure of the discharge . openi ng
of the adhesides¢riked | afaser| dut also ing theepdiyesjiveci ppreadinghesi ve

in aloop process. In t:heI ncaosred%rhe];.%r thgebgg%{id%o{:gt:t?ggr é\?:t.ceed id' the

used in both processes, the board rotating device is
preferably one that is capable of setting rotational
S speeds appropriate for the two processes, respectively.
In order that the boards placed with a gap therebetween
are rotated in the planar direction, it is effective to

rotate the holding wmechanisms of the two boards

simultaneously by one motor. It is also effective to
10 mount both board rotating mechanisms to the same rotating
shaft.

The board laminating apparatus may comprise a
carry-in/carry-out device for carrying the boards into
and out of the board holding mechanism, the curing device

18 such as irradiation equipment for executing the adhesive
curing process, and other mechanism equipment for
executing various types of pre- and post-processes.

The method and apparatus for laminating boards
according to the embodiment are applicable not only to

20 DVDs consisting of two-layer lamination single-side-
reading disks as described before but also to the
lamination of boards in various types of optical reading
disks. Further, the method and apparatus are applicable
to the lamination of boards, other than optical disks,

25 that have similar issues.



5 pl anar direction, the holding mnechanisns for the

respective boards may appropriately be rotationally driven by
notor or the like. It is preferable to rotate the two boards in
synchroni zati on wi th each ot her. As the adhesive
continues to bewysgempged by 10 the adhesive injectionpch3dsiniosn
with the boards kept rotating in the planar direction, the
adhesi've is placed into the gap so as to draw a ci rcunferenti al
trace al ong the rotational direction. Wereas the tine required to
pl ace the adhesive in a | oop becones shorter with 15 I ncreasi ng
rotational speed of the boards, the placenent configuration of the
adhesi ve becones nore likely to c8Bl apse by the effect of
centrifugal force or the |ike due to the rotation. Accordingly, by

taking i nto account rties of the adh sive, ropriate

rotational 20 speed'n?es @E‘?hg‘s O%?@r apRarpbrat A8 °"frhe”i50§gg§ % he
adhesive is pl ddh \Hbtd) éerc%%pﬁrZBscekaﬁeHP%vns cons:.ﬂg g};
C osed Ioop a pread

adhesive into a the adhesive to
inall directi ogs ®folilyedaamiination 81ﬂ§ﬂgﬂﬁiuéﬂke§ﬂ SEHsks .

WO 97/ 35720 PCT/ JPP7/ 01042
(Step of inserting the adhesive injection nozzle)

5 As shown in Fig. 1, disk single boards 10 are
held by wvacuum suck-up discs 20, respectively. The disk .
single boards 10 is each shaped into a circular disk with
a hole in the center as shown in Fig. 2. In more detail,
as shown in Pig. 21, each disk single board 10 is

10 composed of polycarbonate resin or the like, and has a
recording signal layer in the interior. The disk single
board 10 usually has a thickness of about 0.6 mm and an
outer size of about 12 cm.

The vacuum suction disc 20 has a plurality of

15 vacuum suction openings 22 opened at a surface thereof
which wmakes contact with the surface of the disk single
board 10, by which the wvacuum suction disc 20 sucks up
the disk single board 10 by vacuum. The smooth surface
of the vacuum suction disc 20 serves a function of

20 correcting distortions or bumps and dips of the disk
single board 10 when the vacuum suction disc 20 has
sucked up the disk single board 10. The vacuum suction
openings 22 of the vacuum suction disc 20 are coupled
with a vacuum source 523 via a vacuum pipe 123. The

25 vacuum suction disc 20, which comprises a rotating shaft



3i

be placed into the gap are determ ned depend on the

The wi dth and anount of the | ooped adhesive to

t he di scharge anobunt of adhesive and the rotational speed of
The amount of adhesive is so 5 set that the adhesive w

boar ds.

spread at a regd@adnphi ckness
adhesi ve in an anount

short age of

gap,

amount that the adhesive would |argely overflow out of

adhesive at inner and outer peripheral edges of t
t he net hod does not need to use adhesive in such an 10

condi ti ons of

t hroughout the gap. As ' i he
slightly larger than necessary &%%pgh@8%9ent

he

t he gap.

When t he di scharge anount of adhesive and the rotation of boards

are

controlled so as to be
| ooped adhesive results

ggnchroni zed with each ot her
in a uniformwdth over the entire

circunference, so that 15 the adhesive can be nore easily
uni formy

general ly effq£§iégajboW&Qaa%gtgpgdﬁ%ﬁﬁﬁﬁ%&ﬁ%%irds in a substantially

par al
t hat
out er

| el
t he

stat el ong theé

20

24, ITRIHGH he gagkor 60. A pair of yaguww suction

adnesinye | 1k A6 U DLRGY 1B HARP ULy | £RE I Ykifurd

circunferences. However, the boards nay als

5

10

15

20

25

suction disc 20 are maintained horizontal while they'keep
substantially parallel above and below in the state that
the disk single boards 10 are spaced from each other with
a specified gap H between their opposing surfaces. The
gap H is set to around 1.4 mm.

An adhesive injector 30 has a thin, needle-like
injection nozzle 32 at an end thereof. As shown in Fig.
20 described later, the adhesive injector 30 is equipped
with an advance/retreat mechanism for advancing and
retreating the adhesive injector 30 radially of the disk
single board 10. The end of the injection nozzle 32 is
inserted into the gap H from outer periphery of the disk
single board 10 along the radial direction. A discharge
opening 34 is opened at the end of the injection nozzle
32. The discharge opening 34 is located close to the
center on midway of fhe radius of the disk single board
10. The adhesive injector 30 has ultraviolet-curing
adhesive accommodated therein.

{Adhesive discharging process)

When adhesive 40 is discharged from the

discharge opening 34, the adhesive 40 swells outside the

discharge opening 34, going to spread in the form of

t he

spread

¥4 hori zont al pl ane i n order

(0]



Fotated at a slight i nclination, t aki ng into

consideration the fluidity or the |ike of the adhesive due to the
rotation. In addition, rotating the boards in 25 the planar direction
Shoul d be construed as including not WO 97/ 35720

PCT/ JP97/ 01042 wo 97135720 32 PCT/IPI®OI0M2 t he
case where -the board plane and the rotational pl ane are conpletely
coi ncident with each other, but al so the case where the board pl ane
and the rotational plane are a little shifted fromeach ot her

wi t hout i npairing 5 the functions and effects of the present

I nventi on. The trace of the adhesive to be placed in a

|l oop is nornmally so arranged that the st att poi nt and the end
point are of the sane position. Also, it is effective to

slightly shift d&%ﬁl%@g.pm Phe f (élﬁg%%hgnat Eirotwerrré&éeripﬂaja&t EHYMBEE iRt he

radi al direction. A's arrang S I't possible to avord
faults due to tHameRSGH BBNGAKe contact NALtH htheaddHinAd \Hrigljec Bloa@@snanz! e

t hat has reached the end point sticks to the adhesive of the start
point. If respectively. It should be noted that the move to the
next process is effected after the adhesive 40 has been
5 put into positive contact with the disk single boards 10

on both sides.

(Looped placement process)

As shown in Fig. 3, while the upper and lower
vacuum suction discs 20 are being rotated, the adhesive
10 40 is continuously discharged from the injection nozzle
32, The adhesive 40 discharged from the discharge
opening 34 will draw a trace circumferentially along the
gap H in accordance with the rotation of the disk single
boards 10. Upon one rotation of the disk single board
15 10, a start point 41 and an end point 43 of the
circumferential locus of the adhesive 40 are connected
with each other, completing a loop 44 of the adhesive 40.
As shown in Fig. 4, upper and lower ends of this adhesive
loop 44 are in contact with the disk single boards 10
20 over their entire circumference..

(Retreating process of injection nozzle)

As shown in Fig. 4, the injection nozzle 32 is
moved radially so as to be retreated outside the disk

single boards 10.

25 (Adhesive spreading process)



the_adhesive I njection nozzle contacts the discharged 15 adhesi ve, the

adhesi ve sticking to the adhesive injection nozzle is drawn al ong
with the retreat of the adhesive i njection nozzle out of the gap,
causing a so-called t hread-draw phenonmenon, with the result
that the enment configuration of the adhesive wou e,
20 where f%gﬁg&%gfother defects would be nore likely to iagnﬁﬂwng'?%ur
However, wth the arrangenent that the start poi nt and the end
point shifted fromeach other as descri bed above, it is unlike that
t he adhesive sticks to t he adhesive injection nozzle. 25 e.
Step of retreating the adhesive injection nozzle WO

97/ 35720 42 PCT/ JP9701042

33 When t he adhesive has been conpletely placed in

a |l oop, the discharge of adhesive fromthe adhesive I nj ection

nozzle is stopped and fife SHAWR Vi fidtidn the UPPRLFi8le s asaht ed
out of the ga%ué%%%h“%i%@'§Op929%%%bred so as to approach the lower-

side disk single board 10, by which the gap H is
narrowed. At the same time, the upper and lower vacuum
5 suction discs 20 are rotate synchronously in parallel
state and along the planar direction. The adhesive 40 of
the adhesive loop 44 placed in the gap H is sandwiched
between the disk single boards 10, while the adhesive 40
spreads to the whole inner and outer peripheries of the
10 gap H by the effect of centrifugal force due to the
rotation and the 1like, thus filling the gap H at a
uniform thickness.

As shown in Figs. 6 and 7, the upper and lower
disk single boards 10 are joined integrally by the medium
is of the adhesive 40 intervening therebetween. In
addition, a ouring process such as an ultraviolet-
irradiation process is carried out depending on the
properties of the adhesive 40. This curing process, if
carried out with the disk single boards 10 held to the
20 vacuum suction discs 20, becomes easy to treat in that
the disk single boards 10 and the adhesive 40 will not

shift in position and placement configuration.
The disk single boards 10 laminated by the

adhesive 40 are subjected to appropriate post-processing



5 t he adhesive injection nozzle is preferably retreated al ong
such a direction as not to contact the adhesive t hat has al ready
heen placed. The retreating notion of t he adhesive injection
nozzle is inplemented by any optional notion such as |inear notion

or smnvellng ”QWbQ%msﬁP along the axial direction, as in tp@n@ﬂﬁﬁﬂhion

st ep. . Step of spreading the adhesive Wen one
or both of the boards are noved in such a direction as to approach
each other in the state that the adhesive has been placed in a | oop
into the gap, 15 the gap is narrowed so that the adhesive in the gap
IS spread uniformy to inner and outer in peripheries in the

radius direction while in contact with thé3boards at both si des,
thus - filling the whole gap. The gap may appropriately be
narrowed to such an _extent that bot h- S|3§1boards can ecurel be

j oi ned toget her on, LIS i BrPcess, deB‘an’rﬂ:g |HY er* O PHRE S i ve.
More specifi CaltJ_tYe appllcﬁtl%t hg%ﬁgbdaﬁ%ﬁﬁkx{ggeddﬁggl@gé 3 narvﬁ

application am nat
normal ly, to (seconpOgRBbSIMNENT™ The gap may be narromed de5|rably,

while 25 it Is maintained substantially parallel with each ot her,
A second embodiment of the present invention
5 shown in Fig. 8 is basically common to the foregoing
embodiment, but differs therefrom in the placement

pattern of the adhesive 40.
In the process of discharging the adhesive 40
from the injection nozzle 32 while the disk single boards
10 10 are being rotated, the injection nozzle 32, i.e., the
adhesive injector 30 is moved gradually outward of the
radius. Then, a loop 44 drawn by the adhesive 40
discharged from the injection nozzle 32 will not form a
complete circular loop as shown in Fig. 3, but result in
15 such a form that the end point 43 is slightly shifted
toward the outer periphery, compared with the start point

41.

With this arrangement, when the discharge
opening 34 and the injection nozzle 32 have approached a
20 portion of the end point 43, the adhesive 40 of the start
point 41 that has been discharged previously can be
prevented from sticking to peripheries of the discharge
opening 34 or the injection nozzle 32. Thus, such
disadvantages as thread draw of the adhesive 40 are

25 unlikely to occur. Furthermore, it is unlikely to occur
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34 in order that the adhesive is spread over the entire

circunference of the gap. It is true that only narrow ng
the gap woul d al l ow the adhesive to be spread throughout the gap,

but.. 5 . rob@d bkt he boards in the planar direction gl
conbination with the narrowing of the gap wll allow the ’sﬁwggging

of the adhesive to be accelerated by the effect of centrifuga
force due to the rotation or the |ike, whi l e the occurrence of
defects such as foans can be 10 reduced. The pl anar
rotation of boar ds can be I npl emented by using the sane
mechani smas in the | ooped pl acengdt step of adhesive descri bed
above. For easier spreadi ng of adhesive, it is preferable to

Fotat fonal speddhas G SHIB5 PLBBOBL 1AM P HPL@SIPEGE OVeriap gach her
P ap. cur SRS ARSI S LU L
boards with ea{t ofi¥d . portitth HA &Y ddier portionddNesprie inhakes it
acconpl i shed by a curing device such as
easy to place the adhesive 40 uniformly over the entire
5 circumference of the adhesive loop 44.
(THIRD EMBODIMENT)

A third embodiment of the present invention
shown- in Fig. 9 is basically common to the foregoing
embodiment, but differs therefrom in the placement of the

10 injection nozzle 32.

When the injection nozzle 32 is inserted into
the gap H between the disk single boards 10, an angle ¢
is formed between the radial direction of the disk single
boards 10 with respect to the rotational center and the

15 axial direction of the injection nozzle 32. That is, the
injection nozzle 32 is inserted obliquely with respect to
the radial direction. It is noted that the injection
nozzle 32 is inclined so as to form the angle # between
the rotational direction of the disk single boards 10 and

20 the opposite direction.

With this arrangement, the work of placing the
adhesive 40 into a loop can be carried out smoothly. 1In
this connection, when the injection nozzle 32 was
positioned along the radial direction, the adhesive 40

25 discharged radially from the injection nozzle 32 would be



dltraviolet or other irradiation and heating, depending on the type
of adhesi ve. I f the adhesive has overfl owed out of inner

and 25 outer peripheries of the boards, the adhesive nay be
WD 97/ 35720 PCT/ JP97/ 01042

35 . : r ewb\wedsge t her before curing the adhesive or aftepcgysdrothaz
t he adhesive, through the nmachining process or the |ike.
Lam nati ng appar at us The apparatus for |am nating boards

accordi ng 5 to the enbodinent is an apparatus for enbodying the
met hod for | am nating boards as descri bed above. The appar at us
conpri ses a board hol ding devil ce, an adhesive I nj ection device,
and a board rotating device. 45 The board hol di ng device
hol ds- t he boards in 10 such a way that the boards are opposed to each

oL N ¢ty g Roe 1| £140 RO%LL00L LG IBLhaEcR Rl CRE" R e
radial direction immediately after wmaking contact with
the disk single boards 10. As a result, too high a
rotational speed of the disk single boards 10 would make
5 it difficult to smoothly place the adhesive 40. In
contrast to this, with the injection nozzle 32 positioned
obliquely, since 1less shift between the discharge
direction of the adhesive 40 and the rotational direction
of the disk single boards 10 is involved, the smooth
10 placement of the adhesive 40 can be easily achieved even
when the rotational speed of the disk single boards 10
are heightened.
(FOURTH EMBODIMENT)
A fourth embodiment of the present invention
15 shown in PFig. 10 is basically common to the foregoing
embodiment, but differs therefrom in the placement of the
injection nozzle 32.
The injection nozzle 32 has a flat, oval cross
section. The portion of the discharge opening 34 is
20 similar in cross sectional shape. Accordingly, compared
with an injection nozzle that has the same heightwise
size and a circular cross section, the injection nozzle
32 is enabled to increase the amount of the adhesive 40
to be discharged, improving the efficiency of the work.

25 Furthermore, even with the same cross sectional area, the



More specifically, it is appropriate to provide hol di ng mechani sns
that can hold the boards wth the 15 opposi ng faces of the boards
opened, where one or both of t he hol di ng nechani sns shoul d be
novabl e in the direction in which the boards are opposed to each

ot her. The wooasnpo! di ng nmechani sms for boards may be sel
anong . various types of board-material holding nechanigﬁgﬁﬂﬁéﬁﬁgao
up

mechani cal ly grasp the boards, suck up in vacuum or suck

el ectrostatically. For novenent of the holding ' mechani sis,
there are avail abl e actuator nechani sns for ordi nary mechani ca
equi pnent such as cylinder mechani sns and gear nechani sns.

WD 97/ 35720 46 PCT/ JP97/ 01042

36 The adhesive injection device conprises an

adhesi ve injection nozzle, an advance/retreat nechani sm ) for
advanci ng and PRIFREHISR) FIRE abhetPNCedhj Rt Pt the injegfsion enepzlet he

oap. ane 2 OSSR AONABRTY Fhsercea evell I U RerbiS: SHPPIVE TrOM
(FIFTH EMBODIMENT)
A fifth embodiment of the present invention
5 shown in Fig. 11 shows a detailed structure of the
adhesgive injector 30.
The adhesive injector 30 has a tubular cylinder
35 communicating with the injection nozzle 32. The
adhesive 40 is accommodated in the cylinder 35, and a
10 piston 36 is slidably placed in the rear of the adhesive
40. By the piston 36 advancing, the adhesive 40 within
the cylinder 35 is discharged from the injection nozzle
32. An actuator shaft 37 is mounted at the rear of the
piston 36, and connected to a motor 50. The motor 50 is
15 supported to a fixedly-located support member 52 so as to
be unrotatable and movable in the axial direction. A
screw gear 54 is provided on the actuator shaft 37. The
screw gear 54 is meshed to a fixed rack 56.
When the motor 50 is driven to rotate, the
20 screw gear 54 rotates. The screw gear 54 meshed with the
fixed rack 56 will move forward and backward with
rotation. The actuator shaft 37, the motor 50, and the
piston 36 linked with the screw gear 54 will also be
actuated forward and backward. With such an arrangement,

25 the rotation of the motor 50 is transformed into linear



nozzl e. The advance/ retreat mechani sm  may be

i mpl emented by a mechanismthat transfornms the rotation of a notor
i;nt.o advance/retreat notion via gears, canms or 10 racks and transfers
the notion, or a cylinder nmechanism or actuator mechani sm using
pneumati c - presiybhssAy el ectromagnetic force. PCT/IPO7/01042 1 NE
di scharge nechani sm may be i npl enented by ordi nary chen1dg?

di scharge nechani sm equi pnent only if 15 t he di scharge process of
adhesive is enabled. Mor e specifically, it may be a piston

cyli nder nechanismor a guantitative discharge punp nmechani sm or
the |ike. If the di scharge nechanism operates I n
synchroni zation with the board rotating dévice, the 20 adhesi ve can be
pl aced into a uniform | ooped shape nore easily during the process

that the adhesive is placed in a |oop while the boards are being
rotated. In or dtiOmtof the pisgengidndrYe YheERarihem ke nddr ds

rotating device,.a synchroni zed with each,other, it is effective
to share 25 dl%ﬁ%?rgﬁgvgrg%u e, MY RS goﬁ%? r?ythat drives the two

WO 9_7/ 35720 In addition, the m«::'t:i.o}:x)c-rb;tLI 95/&%1%‘:2:19 and

retreating the adhesive injector 30 into and from the gap

5 H causes the support structure including the adhesive

injector 30, the motor 50, the support member 52, the

fixed rack 56 and the like to be integrally advanced and
retreated.

In the embodiment, the discharge amount of the

10 adhesive 40 can be set correctly. In more detail, since

the rotational amount of the motor 50 is transferred and

transformed wmechanically so as to be reflected on the

motion amount of the piston 36 or the discharge amount of

the adhesive 40, the discharge amount of the adhesive 40

15 can be controlled with good precision by controlling the

rotational amount of the motor 50 electrically. Changes

in the viscosity and properties of the adhesive are

unlikely to affect the discharge amount. Therefore,

environmental conditions such as temperature are unlikely

20 to affect the discharge amount. The rotation of the

motor 50 and the rotation of the motor S0 that drives the

disk single boards 10 can be electrically controlled so

as to be precisely synchronized. As a consequence, the

adhesive loop 44 to be placed in the gap H can be

25 uniformed in thickness or width over the entire



37 menbers. A di scharge nmechanism that discharges the
adhesi ve by nechani cal actuation can be synchronized with t he board
retating device nore easily than a di scharge mechani sm t hat

di scharges the adhesive by an actuation 5 mechani smusing air or
other fluid pr The discharge nmechanism nma
conprise -an Qﬁégﬂﬁnm%dhesive accommodati ng cylinder, a pistoﬁ?”ﬂma¥VW%
not or, - and a notion transform nechanism The adhesive
accomodati ng cylinder acconmopdat es adhesive in an anmount 10 necessary
for lamnating the boards. The adhesive acconmodat i ng
cylinder may al so conpri se an adhesi ve feed device for feeding the
adhesive from external. The agthesi ve acconmodat i ng cyl i nder
conmmuni cates with the adhesive injection nozzle. The piston
advances and 15 retreats wthin the adhesive accommopdating

cyl i nder, circymEeEeice f c8ai ridpatt Hehe gagbssiee 4Porfpn t fitnallychar ge

FIE RS 1 I e T A S M1 A
B e ™ TS L T
notion transfogfxt defects such as foams take place.

s In the method and apparatus for laminating
boards according to the present invention, adhesive is
placed in a gap between boards, which are opposed to each
other with a narrow gap; in such a way that the adhesive
makes contact with the both-~side boards. As a result,

10 when the adhesive is spread over the whole gap with the
gap between boards narrowed, such defects as foams are
unlikely to occur. Thus, a laminated board excellent in
quality and performance can be obtained.

(SIXTH EMBODIMENT)

15 The apparatus for laminating boards according
to a sixth embodiment of the present invention is an
apparatus for laminating boards by a medium of adhesive,
comprising a pair of board holding device, an opposing-
and-moving device, a planarly rotating device, and an

20 adhesive feed device. The board holding device each has
a suction surface which is to be put into contact with
one surface of the board and which is made from a rigid
material, a suction opening opened in the suction
surface, and a vacuum suction device which is coupled

25 with the suction opening, where the suction surfaces of



mechani snms such as gears, cans, racks and the |ike. The

board rotating device rotates the boards in the planar direction.
The board rotating device is used 25 not only in the adhesive | ooped
placenent process as WO 97/ 35720
lI;)CT/ JP97/ 01042 WO 7%” 38 pCTI‘]ﬁQ/ﬁﬁ)ﬁj bed
efore, but- al so |n the adhesi ve spreading process. In the case
where the board rotating device is used in both processes, the
board rotating device is preferably one that is capable of setting
rot ati onal 5 speeds appropriate for the two processes, respectively.
In order that the boards placed with a gap therebetween are rotated
in the planar direction, it is effective 49 rotate the holding
mechanisnms of the tw boards si mul t aneously by one notor. It
Is also effective to 10 mount_ both board rotatin ani sns to the
sane rotating the pairsesfpoard holding device gRg By éﬁﬁq“ﬁq

ggg?&gt qu]t ga y (‘::lsm-:prclzoggoszng and- mov:.néy deQr/:L%gr vt &eev'ﬁgng OEfC%ro@‘:'cf'g the

holding device, relative to each other, in such
directions that the board holding device are opposed to
5 each other. The planarly rotating device rotates the
pair of board holding device in their respective planar
directions of the suction surfaces. The adhesive feed
device feeds the adhesive onto surfaces of the boards
held by the board holding device.
10 Each component is explained below in detail.
Boar
The board is manufactured in appropriate
combinations of synthetic resins, metal thin films, and
other materials in compliance with the purpose of
15 application such as single boards of DVDs described
before. A DVD comprises a disk body made of transparent
resin such as polycarbonate resin, a recording layer in
which a metal thin film or the like is placed on the pit-
and-projection surface for use of recording formed on one
20 side of the disk body, and a protective layer made of
transparent resin that protects the recording layer. ‘The
boards to be laminated wmay be either those of the same
material and the same structure or those of different
materials or structures. The configuration of the board

25 'is a thin circular disc in the case of DVDs, whereas it



and out of the board hol di ng mechani sm the curing device 15 such as

I rradi ati on equi pnent for executing the adhesive curing process,
amd other nechanism equipnment for executing various types of
pre- and post-processes. The net hod and apparatus for

| am .nating bo according to the enbodi nent are applicabl e not
only to 20 a&Q%WBgnoconsisting of two-layer lamination &SFRIPENOINMIC.
readi ng di sks as described before but also to the | am nati on of
boards in various types of optical reading di sks. Further, the
met hod and apparatus are applicable to the lamnation of boards,
ot her than optical disks, 25 that have sim |l ar issues.

WD 97/ 35720 50 PCT/ JP97/ 01042

39 The net hod and apparatus as shown in Figs. |
through 7 are used for the production of DVDs consisting of

two-|l ayer |ammayi be Sthegkre-thiage-giganilag-disks.shape dependihgp axf theerting
t he adhesive injection nozzle)
purpose of application of laminated boards. Besides, the
boards may be mwmachined in configuration after the
laminating process.

5 For the boards, due to some issues in molding
precision and machining precision, or to distortions and
residual stress generated during the wmanufacturing
processes and the handling of the boards, there are
possibilities that their surfaces may be warped or that

10 undulations or local pits and projections may take place.
The present invention allows some extent of warp and
deformation of the surfaces of the boards, if involved,
to be corrected during the lamination process.

d iv

15 The adhesive to be used may be selected from
among various types of adhesives according to the
material and application of the boards to be laminated.
For DVDs, it is preferable to use ultraviolet-curing type
transparent adhesives. It is also possible to use

20 radiation-curing type or self-curing type adhesives and
thermosetting type adhesives or the like other than the
ultraviolet-curing type adhesives. Depending on the
application, non-transparent adhesives may be used in

some cases.

25 Board holding device



5 As shown in Fig. 1, disk single boards 10 are hel d
by vacuum suck-up discs 20, respectively. The disk si ngl e boards
10 is each shaped into a circular disk with a hole in the center
as shown in Fig. 2. In nore detail, as shown in Fig. 21, each disk

si ngl.e board 1wa§m%§ﬁo conposed of polycarbonate resin or phgydolifosr 2Nd
has a - recording signal layer in the interior. The disk single

board 10 usually has a thickness of about 0.6 mm and an outer size
of about 12 cm The vacuum suction disc 20 has a plurality
of 15 vacuum sucti on openi ngs 22 opened at a surface thereof

whi ch nmakes contact with the surface of the disk single board 10,
by whi ch the vacuum suction disc 20 sucks5#&p t he di sk single board
10 by- vacuum The snoot h surface of the vacuum suction disc 20

the disk s ngl o Bar BG0 GheR T FES aBttneE0Ee ot "APEC 28 REe
sucked up the diokpakadldigihd Jikn The HRCMELS Al Qke of theORSEUAPS 22
of the vacuum suction disc 20 are couple w th a vacuum source 523
via a vacuum pigspdeite tolhghe ZSurface’atdhe SadidNiveliys bofded)ichit of
conprises a rotating shaft
the two-side surfaces of the board. For example, if the
5 board is circular shaped, the suction surface may also be
circular shaped. Whereas the suction surface may be a
complete smooth surface that can make contact with the
entire one-side surface of the board without clearances,
the suction surface may have local pits and projections
10 or grooves if the function of correcting any warp and
deformation can be exerted to such an extent as necessary
for the boards. The_ suction surface is made from a
material higher in rigidity than the boards so that the
deformation of the boards can be corrected. Varying
15 depending on the material and structure of the boards,
the material of the suction surface may usually be metals
such as stainless steel, ceramics, glass, hard synthetic
resin or the like.
The suction surface may have thereon a
20 protrusion for restricting the movement of the sucked-up
board in the planar direction, and a positioning member
such as a protruding frame or a step gap.
The suction opening is opened in the suction

surface. The suction opening may be formed into a

25 circular, elliptical or other hole shape, or into a slit,
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40 24, is rotated by a notor 60. A pair of vacuum suction

di scs 20 will rotate synchronously. The di sk single boards
10 held by the vacuum suction disc 20 are nui ntained horizontal

whil e they kee substantially parallel above and belo tate
t hat - tﬁrggggg‘f?osi ngl e boards 10 are spaced from each oyﬁjér W ?i&

a specified gap H between their opposing surfaces. The gap His
set to around 1.4 nm An adhesive injector 30 has a thin,
needl e-1i ke 10 I njection nozzle 32 at an end thereof. As shown in
Fig. 20 described later, the adhesive injector 30 is equipped

wi th an advance/retreat nechani smfor adv&2ci ng and retreating the
adhesive injector 30 radially of the di sk singl e board 10. The end
of the |nject|on nozzle 32 is inserted into the gap H from outer

periphery of tHBegRgOT other sé‘PRSFeSBbE?’Blaof%H &g tSHé’tFa i 9f BPRrEdEion. A
di schar ge OQSEI‘I:{I&I g‘%’%@ﬁq&%ﬁﬁﬁf I]:eo %dtsﬁfaéelae a{tnjfcét | ngfrpO%Zl e

32. The dlscharge openi ng ose cen

m dway of -the r?é’gliri@n At the %%Eléhngufféwrﬁatz%kes éBntacd hgigghgsd ve

I njector 30 has traviol et-curing hesi ve accommodat ed there| n.
board. The density and placement pattern of the suction

5 opening is set, as required, responsive to the required
sucking function and correcting function for the boards.

The suction opening is coupled with the wvacuum
suction device, such as a vacuum pump, via a suction
passage provided inside the member constituting the

10 suction surface.

The board holding device is provided for each
of a pair of boards to be laminated, and their suction
surfaces are placed opposite to each other. For
simplicity of structure and convenience of bonding work,

15 both suction surfaces are placed opposite to each other
in a state that the suction surfaces are parallel with
each other above and below. However, there are some
cases where the two suction surfaces are placed in a
state inclined with respect to the horizontal plane.

20 This inclination angle may be either fixed or variable as
required. The suction surfaces opposed to each other may
be either positioned in a fully parallel state or, if
necessary, positioned in a non-parallel state that the

suction surfaces are inclined to each other.



¢ Adhesi ve di schargi ng process) When adhesive 40 is

di scharged from the di scharge opening 34, the adhesive 40 swells
outside the 25 di scharge opening 34, going to spread in the form of
WD 97/ 35720 PCT/ JP97/ 01042

41 . droBbshsne The upper and |ower peripheral ends ofpdfifbories:
adhesive 40 nmake contact with the disk single boards 10,

respectively. 1t should be noted that the nove to the next
process is effected after the adhesive 40 has been 5 put into
positive contact with the disk single boards 10 on both si des.
(Looped pl acenent process) As shown in Fig. 3, while the
upper and | ower vacuum suction di $8s 20 are being rotated, the
adhesive 10 40 is continuously discharged fromthe injection nozzle

32. The adhesive 40 _discharged  from the disch e openi ng
34 will draw a trace cirCfiReaxfi /ISP P I‘%ni hefd“to tne suction

surface of the board holding device, can be moved along
with the board holding device. The sucked board is
deformed so as to make close contact with the suction
5 surface, by which the board is corrected into a planar
shape along the suction surface.
o) ing-and-movi
The opposing-and-moving device moves the pair
of board holding device having the suction surfaces,
10 respectively, relative to each other in such directions
that the board holding device are opposed to each other.
That is, the suction surfaces of the board holding device
become closer to or farther from each other so that the
gap between the two suction surfaces is narrowed or
15 widened. Out of the pair of board holding device, either
only one board holding device or both board holding
device may be moved.
Concretely, the mechanism for the opposing-and-
moving device is implemented in combination of linear
20 moving mechanisms for ordinary mechanical equipment, such
as electromagnetic cylinder, air cylinder or other
cylinder mechanisms, rack and pinion or other gear
mechanisms, and cam mechanisms.
The opposing-and-moving device sets the gap

25 between the pair of board holding device selectively at



gap H in accordance with the rotation of the disk single boar ds

10. Upon one rotation of the disk single board 15 10, a start

point 41 and an end point 43 of the circunferential |ocus of
t he adhesive 40 are connected wi th each other, conpleting a | oop 44
of the adhesiy As shown in Fig. 4, upper and | ower_ends of
this adhesive‘&kﬂW%s"”Ioop 44 are in contact with the disk siﬁﬁpgﬂﬁﬂﬁPas 10
20 over their entire circunference. (Retreating process of

i nj ection nozzle) As shown in Fig. 4, the injection nozzle
32 is noved radially so as to be retreated outside the disk

single boards 10. 25 (Adhesi ve spreadi ng process) WO
97/ 35720 54 PCT/ JF97/ 01042

42 As shown in Fig. 5, the upper-side vacuum

suction disc 20 is lowered so as to approach the | ower- si de di sk

singl e board 108easy witbert fe gaFtates that the adhegird. cap bre fednwao i ne,
the upper and k%ge%ﬁ%%%%gnbf the board, or to a state that the boards
are placed with an adhesive layer of a specified
thickness interposed therebetween. The two boards with
5 the adhesive sandwiched therebetween are pressed against
each other by actuating the opposing-and-moving device,
by which the adhesive is spread uniformly throughout the
gap between the boards. Thus, the boards can be
laminated on each other by the medium of adhesive.

10 Planarl tati evice

The planarly rotating device rotates a pair of
board holding device in their respective planar
directions of the suction surfaces. The rotation may be
carried out in either one way that the rotating surface

15 is " fully coincident with the planar direction of the
suction surface or another way that the rotating surface
and the suction surface form an angle within such a scope
as can be regarded as substantially in a planar
direction.

20 The planarly' rotating device includes a
rotational drive source such as a motor, and a
rotational-force transmission mechanism for transmitting
the rotational force of the rotational drive source to
the board holding device. The rotational-force

25 transmission mechanism is selected from among rotational-



5 suction discs 20 are rotate synchronously in parallel . state
and al ong the planar direction. The adhesive 40 of t he adhesive
|,oop 44 placed in the gap His sandw ched bet ween the di sk single
boards 10, whil e the adhesive 40 spreads to the whole inner and

out er. peri-pheriwsoniside 10 gap H by the effect of centrlltﬂgﬁJ,,,{,ﬁg,pe
due to the - rotation and the like, thus filling the gap at a

uni form t hi ckness. - As shown in Figs. 6 and 7, the upper
and | owner di sk single boards 10 are joined integrally by the nmedi um
15 of the adhesive 40 intervening therebetween. In
addition, a curing process such as an ultraviolet- i rradiation
process is carried out depending on the 55 properties of the adhesive
40. This curing process i f carried out with the disk single
boards 10 held to the yacuum suct.ion discs 20,, becones easy

treat in that ¥orce ﬁ?ﬁ?%m¥§§1§Pnd?%FQﬁﬁ%§ﬂ? 16°5ncPf#ﬁP%ﬁ?he@FGEaﬂﬁcﬁﬁII
The di sk si ngl coBabPudt A, SEhel Sitsy SRB1ERE, SBnaigsopraoiec
subj ected to appeeRAhfdnts RER RALCRSEhLT: sms . WD 97/ 35720
PCT/ JP97/ 01042
Rotating each board by the planarly rotating
5 device makes it possible to place the adhesive over the
entire circumference of the board while the adhesive
keeps fed at a fixed position. 1In particular, when the
adhesive is injected into the gap between a pair of
boards, the adhesive can be placed in a loop so as to be
10 in contact with both boards. Even in the step of
narrowing the gap between the boards with the adhesive
placed so that the adhesive is spread over, rotating each
board in the planar direction makes the adhesive more
easily spread fast and uniform over the board. The
15 appropriate rotational speed may differ between placement
step and spreading step of the adhesive, in which case
the planarly rotating device is preferable one that can
change the rotational speeqd.
The planarly rotating device is preferably one
20 capable of synchronously rotating a pair of board holding
device. For synchronously rotating a pair of board
holding device, it is simple that rotational force of one
drive source can be transmitted simultaneously to both

board holding device. However, it is better, in some



43 or finishing process, depending on the purpose of use or

the application. Thus, |am nated boards are conpl et ed. ( SECOND
EVBODI MENT) A second enbodi nent of the present invention
5 shown in Fig. 8 is basically conmmon to the foregoing

enbaqdi nment , bugvdj!;_,;:’;_%s therefromin the placenent pﬁ&’i’c&]’ﬁ f..the
24 e a0

adhesi ve 40. In the process of discharging t

fromthe injection nozzle 32 while the disk single boards 10 10 are
being rotated, the injection nozzle 32, i.e., the adhesi ve injector
30 is noved gradually outward of the radi us. Then, a loop 44
drawn by the adhesive 40 di scharged fromthe injection nozzle 32
will not forma conpl ete circularggoop as shown in Fig. 3, but
result in 15 such a formthat the end point 43 is slightly shifted
toward the outer periphery, conpared with the start point 41.

Wth this arraf@@®snt  thilenthae nfitathonge of a paigpepk n§oszdadpldiag

i njection nozzle 32 have approached a 20 ortion of the end point 43,
t he adhesive 4@ﬁ3?°@hér§t§££fted fr°m[ﬁﬁ99t°ﬁ?eghat has been di schar ged

previously canyfifesive feed device

-The adhesive feed device feeds adhesive to a
s surface or surfaces of both of a pair of boards held by
the board holding device. Normally, the adhesive may
appropriately be placed on the surface of a board that is
placed on the lower side. Injecting the adhesive into a
gap between the boards, which are placed above and below
10 with a narrow gap therebetween, allows the adhesive to be
fed so as to come into contact the surfaces of the upper
and lower boards. Of course, the adhesive may be fed to
each of the upper and lower boards.
At a stage that the adhesive has been fed to
15 the surface of the board, it is unnecessary that the
adhesive has been placed over the entire surface of the
board. By narrowing the gap between the boards or by
rotating the boards in the planar direction, as it is,
the adhesive can be spread over the entire surface of the
20 board. |
Adhesive injection device | i
The adhesive injection nozzle needs only to be
able to place the adhesive into the gap between the
boards placed to a pair of board holding device, without

25 any limitations on the configuration and structure.



prevented fromsticking to peripheries of the discharge opening 34

or the injection nozzle 32. Thus, such di sadvant ages as thread
draw of the adhesive 40 are 25 unlikely to occur. Furthernore, it is
unlikely to occur WD 97/ 35720 :
PCT/ JP97/ 01042 44 PCT/IPY7/016%2
the start point 41 ang the end point 43 overlap each ot her and the
adhesi ve 40 accunul ates in |arger amunts at this portion than the
ot her portions. This nakes it easy to place the adhesive 40
uniformy over the entire 5 circunference of the adhesive | oop 44.
(THI RD EMBODI MENT) A third enbodi nent of the present

i nvention shown in Fig. 9 is basiédlly common to the foregoing
enbodi nent, but differs therefromin the placenent of the 10 I njection

?ﬁézg:p?ﬁ between the di s'Si ﬁgl%gtsglefﬁlr Séec%églg%n anéz‘h%(zar s néerﬁ‘?ﬁfés%pt °

formed between tpg §Adiahdi r8eHe8n Bhslihe gt§5c§ﬁﬂﬂ|ethat allows the
adhesive to pass through the inside. Whereas the
adhesive injection nozzle normally has a circular cross
5 section, an elliptical or oval, flat shaped cross
section, if provided, allows the adhesive injection
nozzle to be easily inserted into a narrow gap or allows
the adhegive to be dischargeable over a wider area at a
time. The adhesive injection nozzle is combined with a
10 device for feeding the adhesive, a discharge mechanism
for discharging the adhesive from the adhesive injection
nozzle, and an advance/retreat mechanism for inserting
and retreating the adhesive injection nozzle into and
from the gap between the boards, all of which constitutes
15 an adhesive injector. Actually, mechanical equipment so
called injection nozzles or syringes that are available
for injection of various adhesives and other chemicals

cah be applied.
The advance/retreat mechanism advances the
20 adhesive injection nozzle to an injection position of
adhesive within the gap between the boards placed to the
board holding device. Concretely, the advance/retreat
mechanism wmay be implemented by a mechanism that
transforms the rotation of a motor into advance/retreat

25 motion via gears, cams or racks and transfers the motion,



boards 10 with respect to the rotational center and the 15 axi al

direction of the injection nozzle 32. That is, the I nj ection
nezzle 32 is inserted obliquely with respect to t he radi al

di rection. is noted that the injection nozzle 32 is inclined
so as to formta;g) B%z [err] between the rotational direction of
t he di sk si-ngl e boards 10 and 20 t he opposite direction. FCTJIPITO1042
Wth this arrangenent, the work of placing the adhesive 40 into a
| oop can be carried out snmoothly. In this connection, when the

I njection nozzle 32 was positioned along the radial direction, the
adhesive 40 25 di scharged radially fromthe injection nozzle 32 would
be WD 97/ 35720 58

PCT/ JP97/ 01042 45 put
into notion along a direction perpendicular to the radi al

direction i med?at & ycé(flﬂ-éiaeﬁawwmcf’rw agtuator mechppigmsikusingl e

boar ds 10, Ao oreb88:l ) &ectromagne:gbitbgag speed of the disk

The discharge mechanism may be implemented by
ordinary chemical discharge mechanism equipment only if
5 the adhesive can be discharged from the adhesive
injection nozzle into the gap between the boards. More
specifically, it may be a piston cylinder mechanism or a
guantitative discharge pump mechanism or the like.
If the discharge wmechanism operates in
10 synchronization with the planarly rotating device, the
adhesive can be placed intc a uniform looped shape wmore
easily during the process that the adhesive is placed in
a loop while the boards are being rotated. In order that
the discharge mechanism and the planarly rotating device
15 are synchronized with each other, it is effective to
share the drive source, such as a motor, that drives the
two members. A discharge mechanism that discharges the
adhesive by mechanical actuation can be synchronized with
the planarly rotating device more easily than a discharge
20 mechanism that discharges the adhesive by an actuation
mechanism using air or other fluid pressure.
The discharge wechanism way comprise an
adhesive accommodating cylinder, a piston, a drive motor,
and a motion transform mechanism. The adhesive

25 accommodating cylinder accommodates adhesive in an amount



5 It difficult to snoothly place the adhesive 40. In

contrast to this, with the injection nozzle 32 positioned

gbliquely, since less shift between the discharge di rection
of the adhesive 40 and the rotational direction of the disk single
boards 10 .is iny the smooth 10 pl acenent of the adh an
be easily achleve esg% when the rotational speed of tﬁéhgﬁzﬂﬂuf

si ngl e boards 10 are hei ght ened. (FOURTH EMBQODI MENT)

A fourth enbodi nent of the present invention 15 shown in Fig. 10 is
basically common to the foregoing enbodi ment, but differs therefrom
i n the placenent of the I njection nozzle 32. The

i njection nozzle 32 has a flat, oval crosss® section. The portion of
t he di scharge opening 34 is 20 sinilar I n cross sectional shape.
Accordi ngly, conpared ] I njection nozzle that has the sane

hei ghtwi se necegsary anfey &ar“h‘tﬂa&r’- r o588 seBPREFE: the & e@fiihﬁﬁlﬁ'ﬁzzl e
32 is enabled t cla d e 4

di schar ged, |np%bv?%88§%gl% f éﬁ?%%%? %%Ytﬁgsﬁogﬁiﬁgéﬁfcén ﬁgﬁ'sﬁernSng even
with the sane cheeslcaeCtdPNFeeaifg HHE adhesive from external. The

adhesive accommodating cylinder communicates with the
5 adhesive injection nozzle. The piston advances and
retreats within the adhesive accommodating cylinder, .
thereby feeding the adhesive along the discharge
direction of the adhesive injection nozzle. The rotation
of the drive motor is transformed intoc the advancing and
10 retreating motion of the piston via the motion transform
mechanism. The motion transform mechanism can be made up
from a combination of mechanical motion transform
mechanisms such as gears, cams, racks and the like.
The board laminating apparatus may comprise a
15 carry-in/carry-out device for carrying the boards into
and out of the board holding mechanism, and other
mechanism equipment for executing wvarious types of pre-
and post-processes.
Planarly moving device
20 The board laminating apparatus may further
comprise a planarly moving device for moving a pair of
board holding device, relative to each other, in the
planar directioﬁ of their suction surfaces. Moving the
board holding device in the planar direction facilitates

25 the processes of placing the boards to the suction
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46 hei ghtw se size is reduced so that the injection nozzle

32 can be snoothly inserted even into a narrower gap H. (FI'FTH
EMBCODI MENT) A fifth enbodi nent of the present invention

5 shown i | 11 shows a detailed structure of th

adhesi ve i-nj ec %?5 ?o The adhesi ve injectorggaw égmgu

t ubul ar cyl i nder 35 communicating with the injection nozzle 32.
The adhesive 40 is accomodated in the cylinder 35, and a 10
piston 36 is slidably placed in the rear of the adhesive 40. By the
pi ston 36 advanci ng, the adhesive 40 within the cylinder 35 is

di scharged fromthe injection nozzle 60 32. An actuator shaft 37 is
nounted at the rear of the pi ston 36, and connected to a notor 50.

The notor 50 is 15 supported to a fixedly-|located support nmenber 52 so
as to BUrfAFBE PR HHRe RAARLTReBRangnderitce @t akingc then bondad

screw gear 54 |[s_provided t he actuator..shaft 37. The screw gear
54 is meshed t%oag?Fx%%tr%€Bj§B%°ard Rofaind éEV1c%%en the notor 50 is

driven to rotate, the é?ncret ew gear aﬁ&’f& esmovﬁns&%‘g%\ﬁ\g? 594

nmeshed with the I xed rack 56 wil nove f orwar d with
implemented by a linear or curvilinear moving device, a

S swiveling-and-moving device, or the 1like for ordinary
mechanical equipment. Adopting the swiveling-and-moving
device makes it easy to integrally incorporate the
planarly rotating device or the opposing-and-moving
device and the swiveling-and-moving device.

10 The planarly moving device may be designed to

move either only one or both of the pair of board holding

device.
Curing device
When an adhesive that needs a curing process is
i5 used, incorporating a curing device into the board

laminating apparatus allows the adhesive to be cured as
it is, after the boards have been laminated together with
the adhesive. This prevents the boards or the adhesive
from shifting or moving during the handling of the
20 laminated boards. On condition that the adhesive is
cured with the boards corrected and held by the holding
device, the corrected state of the boards can be securely
maintained even after the boards have been taken out from

the holding device.



rotation. The actuator shaft 37, the notor 50, and the pi ston 36

| irnked with the screw gear 54 wll also be actuated forward and
backward. Wth such an arrangenent, 25 the rotation of the notor 50 is
transforned into |inear WD 97/ 35720

PCT/ JP97/ 01042 wo 97135729 47 PCT/IPYIRics PN
of the piston 36, by which the adhesive 40 is di scharged fromthe
i njection nozzle 32. In addition, the notion of advancing
and retreating the adhesive injector 30 into and fromthe gap 5
H causes the support structure including the adhesive I nj ector 30,
the notor 50, the support nenber 52, the fixed rack 56 and the
like to be integrally advanced and 61 retreated. I n
t he enbodi nent, the discharge anount of the 10 adhesi ve 40 can be set

correctly. In nore det the rotation nt_of 1he
nmotor 50 is transferred te&y' tPFaﬁ?ﬁ'jP?rege%%%‘an @Lh S0 HY I be

reflected on th&‘epending.on the type of adhesive used, is 1mplemented,
for example, by an ultraviolet-irradiation lamp for
ultraviolet-curing type adhesives. For other radiation-
5 curing adhesives, radiation illuminating equipment
.suitable for respective types of curing is used. For
thermosetting type adhesives, infrared heaters, hot-air

blowers and the like are used.

Method for laminati ds

10 The board laminating method according to the
embodiment is a method for laminating boards by a medium
of adhesive, comprising: a step for holding the boards to
suction surfaces of a pair of board holding device, which
have the suction surfaces, respectively, made from a

15 rigid material, in such a way that one-side surfaces of
the boards are put into contact with the suction
surfaces, respectively, and sucked up thereto; a step for
feeding the adhesive onto the surface of at least one of
the boards; a step for moving the pair of board holding

20 device relative to each other in such directions that the
surfaces of the boards held by the pair of board holding
device, respectively, are opposed to each other and that
a gap therebetween is narrowed; and a step for

synchronously rotating the two boards held by the pair of



noti on anount of the piston 36 or the discharge anobunt of t he

adhesi ve 40, the discharge amount of the adhesive 40 15 can be
controll ed with good precision by controlling the rotational anount
of the motor 50 electrically. Changes in the viscosity and
properties of Hnﬁwﬁg sive are unlikely to affect the i

anount . - There ore?ﬁ envi ronnmental conditions such agQ?éﬁgﬁéa ure
are unlikely 20 to affect the di scharge anount. The rotation of the
notor 50 and the rotation of the notor 50 that drives the di sk
singl e boards 10 can be electrically controlled so as to be

preci sely synchroni zed. As a consequence, the adhesive loop 44 to
be placed in the gap H can be 25 unigprmed in thickness or wdth
over the entire WD 97/ 35720

PCT/ JP97/ 01042 48

ci rcunf erence, 2eprd droldiag, @ievdcee FespgaAtiveRY | yineplanar diregfrions and
pl aced uniform Q{o ho the gap H Wth t he adhesive 40

pl aced uniform%% the s unl i kely t hat defects such as foans
take place. The board laminating method can be carried out

by using the board laminating apparatus as described
5 above.

The step of sucking up and holding the boards
to the board holding device may be carried out either by
feeding the board held by a transfer arm or the like up
to the suction surface of the board holding device, or by

10 the board holding device moving to suck up the board. At
this stage, the respective board holding device and the
boards do not need to have been opposed to each other.

The board sucked up and held ¢to the
aforementioned suction surface made of a rigid material

15 is fixed in a —shape along the suction surface. Even if
the board has some extent of warp and deformation due to
manufacturing errors or the like, the board is corrected
along the suction surface by being sucked up to the
suction surface made of a rigid material.

20 The adhesive may be fed to either only the
surface of one board or to the surfaces of the two boards
or to between the two boards placed face to face with a
narrow gap. The adhesive may be fed in either a bar or
block form or a layer form. It is also possible to add a

25 step for spreading the fed adhesive over the board



5 In the nethod and apparatus for |amnating

boards according to the present invention, adhesive is pl aced in a
gap between boards, which are opposed to each other with a narrow
gap, in such a way that the adhesive makes contact with the

bot h- si de boar%? qggza result, 10 when the adhesive is Sifeeaee
the whole gap w ﬁT gap between boards narrowed, such defects

as foans are unlikely to occur. Thus, a |am nated board excel | ent
in gual ity and perfornmance can be obtained. (SI XTH

EMBODI MENT) 15 The apparatus for |am nating boards accordi ng
to a sixth enbodi nent of the present invention is an apparatus for
| am nating boards by a medi um of adhesi veé3 conprising a pair of
board hol di ng devi ce, an opposi ng- and- novi ng device, a planarly

rotating device, and an 20 adhesi ve_feed deV|%e g Jhe q?ard hql.di ng
devi ce each hassurface ox sﬁBFF%W%urfaé@We&'h i 88t otBES p FE99 0 act

wWth- Ol ACeols Lhs Baakd G dhLEhels mfo}mm Bvkiithe -

mat eri al , a.SLmﬂ openlng opene € suctlion surface, and a
vacuum suct i on é&?@d&% nggnrfgcggupled 25 with the suction opening,

where the suction surfaces of
The board holding device, when moved relative
5 to each other, are not limited in the moving route and
their posture. It is only required that the boards be
placed face to face with a narrow gap in the end.

When the boards are synchronously rotated in
the planar direction, the adhesive is spread uniformly
10 all over the boards by the effect of centrifugal force or
the like due to the rotation of the boards, so that the
adhesive fills the overall gap between the boards ensured
by the board holding device. As a result, the adhesive
that has been spread uniform throughout the gap joins the

15 boards together.
The apparatus and method for laminating boards
according to the embodiment are applicable not only to
DVDs consisting of two-layer lamination single-side
reading as described before but also to the lamination of
20 boards in various types of optical reading disks.
Further, the method and apparatus are applicable to the
limitation of boards, other than optical disks, that have

similar issues.

Embodiments of the Invention:
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49 the pair of board hol ding device are placed face to face.

The opposi ng-and- noving devi ce noves the pair of board hol di ng
dévi ce, relatlve each other, in such directions that the

boar.d holdlng re opposed to 5 each ot her. The rl
rotating deV|ce ro es the pair of board hol di ng devrgggp F%%lr
respective planar directions of the suction surfaces. The adhesive
f eed devi ce feeds the adhesive onto surfaces of the boards

hel d- by the board hol di ng device. 10 Each conponent is
expl ai ned below in detail. Boar d The board 1is
manuf actured in appropriate comgd nati ons of synthetic resins,
metal thin filnms, and other materials in conmpliance with the

pur pose of 15 application such as single boards of DVDs described

before. A DVD conprisedhg db%%¢4xx£Pmﬁﬁ§§l§H t PEPRTREWNHt as  shownr egn such
t hin

| b di | a ta
T o Che T b A Bnbontd nadyped £of  cng, prpAREEL PR, i PHDS for
use of recordi BgnEQEQ?H?OrBmeWOZPayer 98808t i50 Ky ReY¥%e- @'gg.d%ng

protective |ayer
disks.

5 - Structure of board laminating apparatus -

As shown in Fig. 12, the laminating apparatus
has a pair of suction discs 20 placed face to face above
and below. The suction discs 20, which are each formed
into a «e¢ircular thick plate and have flat suction

10 surfaces 23 at their respective opposing surfaces, are
made of a rigid material having a smooth surface such.as
stainless steel. As shown in Fig. 13, a multiplicity of
suction  openings 21 are arranged in the suction surfaces
23. As shown in PFig. 14, each suction opening 21

is communicates with a suction passage 22 passing inside the
suction disc 20.

At an intermediate position of each of the
suction discs 20 placed face to face above and below, an
adhesive injector 30 is placed so as to be horizontally

.20 advanceable and retreatable. The adhesive injector 30
has an ultraviolet-curing type adhesive accommodated
therein, and discharges the adhesive from the tip end of
a needle-like adhesive injection nozzle 32 equipped at an
end of the adhesive injector 30. The discharge of

25 adhesive is effected by a piston cylinder mechanism or



ty ansparent resin that protects the recording |ayer. The boards to

be | am nated nay be either those of the sane materi al and the sane
structure or those of different materials or structures. The
cgonfiguration of the board 25 is athin circular disc in the case of
DVDs, whereas i WO 97/ 35720 PCT/IP97/01042
PCTT IP6T] 01042 WO SRS 50 may be
ot her than circul ar-di sc shape dependlng on the pur pose of
application of |am nated boards. Besides, the boards nmay be

machi ned in configuration after the | am nati ng process. 5

For the boards, due to sone issues in nolding preci sion and
machi ni ng precision, or to distortions ané5 residual stress
generated during the manufacturing processes and the handling of
t he boards, there are ossibilities that their_surfaces,my

war ped or t hat qq@tltaqm&u|%$%&% PBRR| “lﬁ"?'?néﬁﬁ FBRRE G in "yh? ake
pl ace. resent inventi al | sQ p d

def or mati on of ?cﬂé efaé'ggeg'f-‘ T he’boar d‘Sﬁq’élf ﬁe%ed&n%cw 07 is

advanced and retreated by an air cylinder mechanism or

rack and pinion mechanism or the like, so that the end of

5 the adhesive injection nozzle 32 is inserted to the
center of the vacuum suction disc 20.

As shown in Fig. 12, the two vacuum suction

discs 20 are equipped with rotating shafts 24, 25,

respectively, which are concentric and extending downward

10 and upward. The lower and upper rotating shafts 24, 25
are rotatably supported by support members 70, 90,
respectively. .The rotating shafts 24, 25 have pulleys 62
connected thereto outside the support wmembers 70, 90.
The suction passages 22 of the vacuum suction discs 20

i5 communicate with a wvacuum pipe 123 which passes through
the inside of the rotating shafts 24, 25, coming outside
from the ends of the rotating shafts 24, 25, where the
vacuum pipe 123 is connected to a vacuum source 523 such-
as a vacuum pump.

20 A pair of lower and upper drive shafts 66, 65
are rotatably supported by the lower and upper support
members 70, 90 in parallel with the rotating shafts 24,
25, respectively. The lower support member 70 has a
support cylinder 72 which rotatably supports the drive

25 shafts 66, 65. Inside the support cylinder 72 is a joint



t.o0 be corrected during the | am nation process. Adhesive 15

The adhesive to be used may be selected from anong various types of
adhesi ves according to the mat erial and application of the boards
tto be | am nat ed. For DVDs, it is preferable to use :

ul traviol et-cytj e transparent adhesi ves. It

possible .to &}g'}%}@o radi ati on-curing type or self-curi ngr?i}%g.”a{oﬁ?
adhesi ves and t hernosetting type adhesives or the |like other than

t he ultraviolet-curing type adhesives. Depending on the
application, non-transparent adhesives may be used in sonme cases.
25 Board hol di ng devi ce WO 97/ 35720

PCT/ JP97/ 01042 66 51

The suction surface has enough shape and size to make contact with
a one-side surface of the board opposite to the surface to be

adhesi vel y bonuecharigm o3 which couples the drive shaft 66 and the
drive shaft 65 with each other. The joint mechanism 73
transfers rotating force from the drive shaft 66 to the
drive shaft 65 but permits the drive shaft 65 to move
5 axially. The joint mechanism 73 having such a function
ie implemented by a ordinary spline joint or the like.
The drive shaft 66 is driven into rotation by a drive
motor 60.

To the drive shafts 66, 65 are installed
10 pulleys 62, respectively, at positions opposite to the
pulleys 62 provided to the rotating shafts 24, 25. Belts
64 are stretched over between the pulleys 62 of the drive
shafts €6, 656 and the rotating shafts 24, 25,
respectively, so that the rotating force of the drive
15 shafts 66, 65 is transferred to the rotating shafts 24,
25, by which the upper and lower vacuum suction discs 20
coupled with the rotating shafts 24, 25 are rotated

synchronously.
An up-and-down actuator 74 is provided beside
20 the upper end of the support cylinder 72. The up-and-
down actuator 74 has an actuating shaft 76.at its upper
end, and the actuating shaft 76 is moved up and down by
an air cylinder mechanism or electromagnetic cylinder
mechanism or the like. The upper end of the actuating

25 shaft 76 is connected to a U-shaped frame 82 that



t.he two-side surfaces of the board. For exanple, if the 5 board is
circul ar shaped, the suction surface nay al so be circul ar shaped.
Wher eas the suction surface nmay be a conpl ete snooth surface that
can make contact with the entire one-side surface of the board

wi t hout cl ear a&ﬁ??ms the suction surface may have | ocgcrpbHorosnd
proj ections or grooves if the function of correcting any warp and
deformati on can be exerted to such an extent as necessary for the
boar ds. The suction surface is made from a material higher in
rigidity than the boards so that the deformati on of the boards can
be corrected. Varying 15 depending on the material and structure of
t he boards, the material of the s#®ion surface may usually be

net al s such as stainless steel ceram cs, glass, hard synthetic
resin or the like. suction_ _sur

ace TRy hav
thereon a 20 suPPBFEﬁrEEﬁ(HPHqﬁ'SPBEPFFCT?ﬂBeYH%JND MPEP Fh@egﬁgfed-up
board in the plggar i f‘pgar%d ¢ EnB0Y-5haPLAY FEHR82 so as SEMHES 2

protruding fra suction opening I's
opened in the SEﬁi’hQﬂle hor120:§d§lﬁ§ce Whehh@heS W§l-apa -8BRAI AGtURYobET7AOr MEd

into a 25 circular, elliptical or other hole shape, or into a slit,

is operated to move up and down, the U-shaped frame 82

5 and the support member 90 coupled with the actuating

shaft 76 move up'and down, by which the drive shaft 65,

the rotating shaft 25, the pulleys 62, the belt 64 and

the upper vacuum suction disc 20 supported by the support

member 90 move up and down. Irrespectively of the

10 position to which the vacuum suction disc 20 is moved up

or down, the rotation of the drive motor 60 is securely
transferred to the vacuum suction disc 20.

A swiveling motor 80 is mounted on top of the

U-shaped frame 82. A swivel shaft 84 extending from the

15 lower end of the swiveling motor 80 is disposed

concentrically with the drive shaft 65, where the lower

end of the swivel shaft 84 is connected to a U-shaped

swiveling member 86. The swiveling member 86 is disposed

so as to be away from the pulley 62 and turn around below

20 the pulley 62, where the lower part of the swiveling

member 86 is fixed to the support member 90. As shown

also in Fig. 13, when the swiveling motor 80 is rotated,

the swivel shaft 84, the swiveling member 86 and the

support member 90 are swiveled horizontally, so that the
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52 nmesh, or other shapes suitable for the suction of boards.

The suction opening has only to be placed at least in a regi on of
t he suction surface that nmakes contact with the board. The

density and pl‘gﬁgggg% pattern of the suction 5 openi ng | 35
| euino

required, responsive to the required sucki ng functio

correcting function for the boards. The suction opening
is coupled with the vacuum suction device, such as a vacuum punp,
via a suction passage provided inside the nenber constituting the
10 suction surface. The board hol ding device is
provi ded for each of a pair of b@ards to be |lam nated, and their
suction surfaces are placed opposite to each other. For
simplicity of structure and conveni ence of bonding work, 15 bot h
suction surfactRCHe FustdgnopPbeFs e 20 PABRSEt RIPOVe and pplgwstare t hat

t he suction sugfaces, are.parallel wth each ot her above and bel ow.
However , theréehjgftee%gxr?glzongaﬁywses where the two suction surfaces are

D 0 o S S SR 1A 14 g S e
ultra-violet irradiation lamp 100b for use of curing the
5 adhesive.
- Laminating process -

The 1laminating process of DVD disk single
boards 10 is carried out by using the laminating
apparatus having a construction as described above.

10 {Step of holding boards)

As shown in Fig. 14, a disk single board 10 to
be positioned on the lower side is placed on a suction
surface 23 of the lower vacuum suction disc 20. As shown
in Fig. 15, the disk single board 10 is circular-plate-

15 shaped, having a hole in the center. In more detail, as
shown in Fig. 21 mentioned before, the disk single board
10 is made of polyéarbonate or the 1like and has a
recording signal layer provided therein. The disk single
board 10 has a thickness of around 0.6 wmm generally, and
20 an outside size of about 12 cm.

The disk single board 10 placed on the suction
surface 23 is attracted into close contact with the
suction surface 23 by wvacuum suction from the suction
openings 21. During this process, even if the disk

25 single board 10 has slight distortion or deformation such



required. The suction surfaces opposed to each other may be either

positioned in a fully parallel state or, if necessary, positioned
in a non-parallel state that the suction surfaces are inclined to
each ot her. W97/ 35720
PCT/ JP97/ 01042 53

" The board, V\henwsoucﬁed and held to the suction surf acgc(l)‘?m7(5||1o42
board hol di ng devi ce, can be noved al ong wi th the board hol di ng
devi ce. The sucked board is defornmed so as to nmake cl ose contact
with the suction 5 surface, by which the board is corrected into a
pl anar shape al ong the suction surface. Opposi na- and- novi na
devi ce The opposi ng- and- n&¥i ng device anes the pair
of board hol di ng device having the suction surfaces respectively,
relative to each other in such djrections He boar d, hol di ng
devi ce are oppodd PitRad@RdotRiRiections OFp¥ATPe ﬁqﬁPs efPHRRLin? adds of

the board hol di Q.%r‘l%‘ét(éﬁ by the disk single board 10 being attracted
into close contact with the flat suction surface 23.
Accordingly, the vacuum suction force from the suction
5 openings 21 should be set to such a level that the
correction of the disk single board 10 described above

can be achieved.

Although not shown, the upper-side disk single
board 10 is also treated in similar operation so as to be

10 sucked up and held by the suction surface 23 of the
upper-side vacuum suction disc 20.

When the work of sucking up and holding the
disk single boards 10 to the wvacuum suction discs 20 is
carried out in the state that the upper and lower vacuum

15 suction discs 20 are shifted 4in their horizontal
positions as shown in Fig. 13, the transfer equipment for
the disk single boards 10 is enabled to get an easy
access or the operator is allowed to carry out operation
or monitoring more easily. It is also effective to widen

20 the gap between the upper and lower vacuum suction discs
20 by operating the up-and-down actuator 74 and thereby
moving the upper-side wvacuum suction disc 20 upward.
(Step of inserting injection nozzle)

The disk single boards 10 held by the wvacuum

25 suction discs 20 are maintained concentric and horizontal



beconme closer to or farther fromeach other so that the gap between
the two suction surfaces is narrowed or 15 w dened. Qut of the pair
of board hol di ng device, either only one board hol di ng device or
bdt h board hol di ng devi ce may be noved.

Concretely, th Ismfor the opposing-and- novi n ' S

I mpl enent ed inﬁgﬁﬁ ?ﬁgtion of linear 20 novi ng nechanisrék#%ﬁgdﬁiy?nary
mechani cal equi pnment, such : as el ectromagnetic cylinder, air
cylinder or other cyl i nder mechani snms, rack and pinion or other
gear mechani snms, and cam nechani sns. The
opposi ng- and- novi ng device sets the gap 25 bet ween the pair of board
hol di ng devi ce sel ectively at 70 WD 97/ 35720

PCT/ JP97/ 01042 54 | east

either to a state that the adhesive can be fed to t he surface of
the board, or & & SFuhstankiplireppsatlel state ahgee mnghelow vidh a

adhesi ve Iayerég;tal p

spec1%1ed gap H between their opposing surfaces.
The gap H is set to around 1.4 mm approximately. The
adjustment of the gap H is accomplished through the
5 actuation of the up-and-down actuator 74. The gap H may
appropriately be set to such a size that adhesive 40
discharged from the adhesive injection nozzle 32 makes
secure contact with both disk single boards 10 and that
the adhesive injection nozzle 32 or the like will not be
10 damaged when in contact with the disk single boards 10.
Varying aepending on the configurational structure of the
adhesive injection nozzle 32, the properties of the
adhesive 40 used, and the like, the gap is usually set to
about 2 mm or less, preferably within a range of 1.4 to

15 1.8 mm.

As shown in Figs. 1 and 2, the end of the
injection nozzle 32 of the adhesive injector' 30 1is
inserted into the gap H from outer periphery of the disk
single board 10 along the radial direction. A discharge

20 opening 34 is opened at the end of the injection nozzle
32. The discharge opening 34 is located close to the
center on midway of the radius of the disk single board
10. This is a position where the adhesive 40 can be
easily spread throughout the gap H.

25 (Adhesive discharging process)



t.hi ckness i nterposed therebetween. The two boards with 5 t he

adhesi ve sandw ched t herebetween are pressed agai nst each other by
actuating the opposi ng-and-novi ng devi ce, by which the adhesive is
spread uniformy throughout the .gap between the boards. Thus,

t he _boards ca‘gog | am nated on each ot her by the neghdpibo®biosz
adhesi ve. anarly rotating device The pl anarly
rotating deV|ce rotates a pair of board holding device in their
respective planar directions of the suction surfaces. The rotation
may be carried out in either one way that the rotating surface 15
Is fully coincident with the planar direction of the suction
surface or another way that the rotating garface and the suction
surface forman angle within such a scope as can be regarded as
substantially in a planar - direction, | anar |y
rotating device inclutiean the adhesivieg4Pi dﬁ"al dlﬁ??@’égedsoﬁrfeﬁ‘ 8‘&%

Cranem ting dlschar%% T FoPcaonpEEhs B3 EPPLIEI AN ER O

transmtting € rotatronal drive source to
the board holgdig ﬁ?é/ Sg? 3dhe g deigatté’”QFrfeQHCQn 26he form of
anrs e 0

transm ssi on nec ed fronrannng rotational -
droplets. The upper and lower peripheral ends of the
5 adhesive 40 make contact with the disk single boards 10,
respectively, as shown in Fig. 1. It should be noted
that the move to the next process is effected after the
adhesive 40 has been put into positive contact with the

disk single boards 10 on both sides.

10 (Looped placement process)

As shown in Fig. 3, while the upper and lower
vacuum suction disks 20 are being rotated, the adhesive
40 is continuously discharged from the injection nozzle
32. The adhesive 40. discharged from the discharge
15 opening 34 will draw a trace circumferentially along the
gap H in accordance with the rotation of the disk single
board 10. Upon one rotation of the disk single board 10,
a start point 41 and an end point 43 of the
circumferential locus of the adhesive 40 are connected
20 with each other, completing a loop 44 of the adhesive 40.
As shown in Fig. 4, upper and lower ends of this adhesive
loop 44 are in contact with the disk single boards 10
over their entire circumference.
In addition, during the above process, if the

25 injection nozzle 32 is moved radially outward by degrees,
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55 force transm ssion nmechani sns for ordi nary mechani cal

equi pnent such as belt-pulley nechani sns, chain-sprocket

nechani snms and gear nechani sns. Rot ati ng each board by
the planarly rgfd 5 device makes it possible to pla

adhesi ve over the 1aSHho entire circunference of the boardggﬁ%Pgm?ﬂ%
adhesi ve keeps fed at a fixed position. |In particular, when the
adhesive is injected into the gap between a pair of boards, the
adhesive can be placed in a |loop so as to be 10 in contact with both
boar ds. Even in the step of narrow ng the gap between the
boards with the adhesive pl aced smthat the adhesive is spread
over, rotating each board in the planar direction nakes the
adhesi ve nore easily spread fast and uniform over the board. The

15 appr opr FBfe SEaE4t POABE 4peaBdmipedrriePopBtnddn of| &bemadhesive
SLep, A S eadlg §heP e 5 S 8 a4 1Y SHLFBRR sonanan Sl
Eethie of synfFiRc15 HEFREELAE kol OLALIOR (R IS Skl 20
adhesive 40 from sticking to the adhesive injection
5 nozzle 32 at near the end point 43.
(Retreating process of injection nozzle)

As shown in Fig. 4, the injection nozzle 32 is
moved radially so as to be retreated outside the disk
single boards 10.

10 (Adhesive spreading process)

As shown in Fig. 5, the upper-side vacuum
suction disc 20 is lowered so as to approach the lower-
side disk single board 10, by which the gap H is
narrowed. At the same time, the upper and lower wvacuum

15 suction discs 20 are rotate synchronously in parallel
state and along the planar direction. The adhesive 40 of
the adhesive loop 44 placed between the gap H is held
between the disk single boards 10 and the centrifuged
force etc. caused by the rotation is effected, so that

20 the adhesive 40 is spread throughout the inner and outer
peripheries of the gap H to fill the gap H with the
adhesive of uniform thickness. Since the adhesive loop
44 in contact with the disk single boards 10 is spread,

there can be prevented such a possibility that foams



devi ce. For synchronously rotating a pair of board hol di ng

device, it is sinple that rotational force of one drive source can
be transmitted sinultaneously to both board hol di ng devi ce.

However, it is better, in sone WD 97/ 35720

PCT/ JP97/ 01042 WO 97/35720 56 Im

that the rotations of a pair of board hol ding device are shlfted
from each ot her. Adhesi ve feed device The
adhesi ve feed device feeds adhesive to a 5 surface or surfaces of
both of a pair of boards held by t he board hol di ng devi ce.

Normal |y, the adhesive may appropriately be placed on the surface
of a board that is pl aced on the Tdwer side. Injecting the adhesive
into a gap between the boards, which are placed above and belom1 10
with a narrOM/gﬁg t her ebet ween, al | ows the adhesive to be fed so as
to come into cOoRVABE tPB STheANCESt {tRkeypBLace between, ths,eFPEgadds. O

course, the adgﬁﬁEL‘:‘e.VgHXO a?né ethet %1sk single boards 10.

As shown in PFigs. 5 and 6, the upper and lower

disk single boards 10 are joined integrally by the medium
S of the adhesive 40 intervening therebetween.

For the above process, the gap H has only to be
narrowed to such an extent that both-side disk single
boards 10 can be securely joined with the layer of the
spread adhesive 40. Normally, the gap may be narrowed to

10 about 0.5 to 1.8 mm,

Indeed the adhesive 40 will be spread
throughout the gap H only by narrowing the gap H.
However, by rotating the disk single boards 10 in the
planar direction as well as by narrowing the gap H, the

i5 . adhesive 40 will be spread more promptly by the effect of
centrifugal force and the like due to the rotation, and
besides the occurrence of defects such as foams will be
reduced. The rotational speed of the disk single boards
10 is preferably around 1000 to 8000 rpm.

20 (Curing process)

As shown in Fig. 16, the adhesive 40 is cured
by irradiating the' ultraviolet-irradiation lamp placed
above. The ultraviolet irradiation may also be started
at the adhesive spreading process described above.

25 Keeping the disk single boards 10 rotating even during



each of the upper and | ower boards. At a stage that the

adhesive has been fed to 15 the surface of the board, it is
unnecessary that the adhesi ve has been placed over the entire
surface of the board. By narrowi ng the gap between the boards or
by r ot @fd e boards in the planar direction, as it i

t he adhesive cg;r‘]iﬁgségread over the entire surface of the ZOPC%WQA‘P‘&
Adhesi ve injection device The adhesive injection nozzle
needs only to be able to place the adhesive into the gap between
t he boards placed to a pair of board hol ding device, wthout 25
any limtations on the configuration and structure. WO

97/ 35720 74 PCT/JP97/ 01042

57 The adhesive injection nozzle has a holl ow

needl e-1i ke shaped basic structure that allows the adhesive to

pass through the@ltnayigdet irppdiagion tife effectiveyfpesthe aghesiven

nozzl e nornallg as .a .circul ar crgss
o be uniformly cured.

In addition, since the irradiation process is

carried out with the disk single boards 10 and the
5 adhesive 40 kept sandwiched between the upper and lower

vacuum suction discs 20, the curing is effected as the

disk single boards 10 and the adhesive 40 have been .

corrected in warp and distortion, Therefore, the

planarity of the laminated disk single boards 10 can be
10 enhanced.

(Taking-out process)

As shown in Fig. 17, when the adhesive 40 has
been completely cured, the wvacuum suction discs 20 are
stopped from rotating and the upper-side vacuum suction

15 disc 20 is moved upward, and then, the integrally joined
disk single boards 10 are taken out. The laminated disk
single boards 10 may also be subjected to appropriate
post-processing or finishing process, depending on the
purpose of use or the application.

20 - Other Embodiments -

(a) In the above embodiment, the wvacuum suction
discs 20 are placed so that their suction surfaces 23 are
opposed to each other in a substantially parallel state.
However, as the disk single boards 10 wmay also be

25 opposed to each other at an inclination of a relatively



5 section, an elliptical or oval, flat shaped cross

section, if provided, allows the adhesive injection nozzle to be
easily inserted into a narrow gap or all ows t he adhesive to be

di schargeabl e over a wider area at a time. The adhesive injection
nozzl e i s.conbi Qnﬁ&%h a 10 device for feeding the adhesicifpefioros:

di scharge nechani sm for discharging the adhesive fromthe adhesive
i nj ection nozzl e, and an advance/retreat nechanismfor inserting
and retreating the adhesive injection nozzle into and fromthe gap
bet ween the boards, all of which constitutes 15 an adhesive injector.
Actual Iy, mechani cal equi pnent so called injection nozzles or
syringes that are avail abl e for i®pection of various adhesives and
ot her. chem cal s can be applied The

advance/retreat nechani sm advances 2ﬂ¥esiv iB%fCti n nozzle
to an injectiorf®dj angdepf so the SuSHh@%l §‘ér§\?‘f?ﬁ Hga%ébe

et 50 e ol S A, s el
transforms the ylalin @y 8E0herahddd Q@ivagcebrwwltaﬁe withiahl en vu a
gears, cans or racks and transfers the noti on,

certain range. The inclination of the suction surfaces

5 23 may be adopted for both the process of placing the
adhesive 40 in a loop and the process of spreading the
adhesive 40 throughout.

{b) In the above embodiment, the adhesive injection
nozzle 32 is inserted into the gap H by being advanced

10 and retreated radially of the vacuum suction discs 20.
However, the adhesive injection nozzle 32 may also be
inserted into the gap H obliquely at an inclination with
resi:ect to the radial direction. In this case, the
adhesive injection nozzle 32 is preferably so disposed

i5 that the adhesive 40 is discharged toward the rotational
direction of the vacuum suction discs 20. The adhesive
injection nozzle 32 may be inserted into the gap H either
by being advanced and retreated linearly or by being
swiveled.

20 (c) The discharge opening 34 of the adhesive
injection nozzle 32 may be so formed that the adhesive
injection nozzle 32 is cut out along a direction
perpendicular to the axis as in the above embodiment, or
otherwise that the adhesive injection nozzle 32 is cut

25 out obliquely. The discharge opening 34 may be provided
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58 or a cylinder nmechani smor actuator nechani sm using
pneumati c pressure or el ectronagnetic force. The
dt scharge nechani sm may be inpl enented by ordi nary chem ca

di schar ge nechgﬂiéﬁﬁﬁguipnent only if 5 the adhesive 9?@@“5@‘“*
2 _ . . : 6

di scharged- from adhesi ve I njection nozzle into
bet ween the boards. More specifically, it may be a piston cylinder
mechani smor a qguantitative di scharge punp mechani smor the |ike.
If the di schar ge mechani sm operates in 10 synchroni zation with
the planarly rotating device, the adhesi ve can be placed into a
uni form | ooped shape nore easily uring the process that the
adhesive is placed in a loop while the boards are being rotated. In
order that t he di scharge nmechani smand _the planarly rotating device
15 are syndfranP¥erlith afh@eisthepf the ?@h%§¥ﬁﬁnﬁnG@°Fé°n nozzleshare
the drive sourgﬁ, such as a notor, that_drives

Fs

{ .
di scharge nech 1R ARG LR A DaY 8180 be dl%‘g‘}?‘?eréﬂe\?e lBydf‘rEEﬁ‘éﬁ?Eﬁl
actuation can Qﬁhéi‘nﬁﬁéﬁn{:ﬁgda%éf dlrecthlon @”Qgﬁés%%aihﬁ‘?ﬁgfg%
rge hesi ve

nore easily than drs ani smt I'SC
- by an actuati Ofozzle 32, depending on the configurational arrangement

5 of the discharge openings 34.

(a) In the above embodiment, it has been arranged

that the adhesive 40 is discharged into the narrow gap H
between the disk single boards 10 so as to be placed in
contact with the upper and lower disk single boards 10.

10 However, it may also be arranged that, after the adhesive
40 has been applied to one disk single board 10, the

other disk single board 10 is overlaid thereon, in which

state the two disk single boards 10 are joined together

with the adhesive 40. It is also possible that the disk

15 single boards 10 are laminated after the adhesive 40 has
been applied thereto. 1In these cases, since the adhesive
injector 30 is not inserted into the narrow gap H, the
slender adhesive injection mnozzle 32 is no longer needed.

In the apparatus and method for laminating

20 boards according to the present invention, since the
boards are sucked up and held by the suction surfaces of

the board holding device, by which any warp and
distortion of the boards can be corrected, where the

boards are joined together with adhesive as they are in

25 ' the corrected state. Therefore, the adhesive layer that



mechani smusing air or other fluid pressure. The

di scharge nechanism nay conprise an adhesi ve accommodat i ng
cylinder, a piston, a drive notor, and a notion transform
Rechani sm The adhesive 25 accomodati ng cyl i nder accommodat es
adhesive in an wyessdro WD 97/ 35720 PCT/IP97/01042
PCT/ JP97/ 01042 59

necessary for Jlamnating the boards. The adhesive

accomodati ng cylinder nmay al so conprise an adhesive feed devi ce
for feeding the adhesive fromexternal. The adhesi ve
accommodati ng cylinder communicates wth the 5 adhesi ve injection
nozzl e. The pi ston advances and 77 retreats within the adhesive
accommodat i ng cyl i nder, thereby feeding the adhesive along

(e SCMT08 corvee ol FitiiHhetle | DRSS HRLBRRECTWACERLE. e,
N o o ) O BEn0L S Vo8 WiRLIBLAGY Uanshotiy, oo
conbi nati on of ggralANiE ahdldnfihatednYoirds, and that the possibility
of invasion of foams is reduced. As a consequence, the
5 lamination of boards by adhesive can be accomplished
reliably and successfully, by which a laminated board
excellent in quality and performance can be obtained.
In the embodiments, it is preferable that the
distance (d) of the gap H between the boards 10 is r; +
10 r,*(0.2 through 0.6) where r; is an outer diameter of the
nozzle 32 and r, is an inner diameter of the nozzle 32.
If the distance of the gap H is wider than the specified
distance, it dis difficult to apply the adhesive 40
without any foams. If the distance of the gap H is
15 narrower than the specified distance, the adhesive
injection nozzle 32 will be damaged when in contact with
the disk single boards 10.
In the embodiments, it is preferable that the
nozzle 32 starts to discharge the adhesive 40 at a
20 position in a range of 30% through 70% of the radius of
the board 10 from the center of the board 10. If the
nozzle 32 starts the discharge of the adhesive 40 outside
of the position, it is difficult to uniformly spread the

adhesive 40 at the inner and outer peripheries of the

25 boards 10.



mechani snms such as gears, cans, racks and the |ike. The
board | am nati ng apparatus may conprise a 15 carry-in/carry-out device
for carrying the boards into and out of the board hol ding
mechani sm and ot her mechani sm equi pnent for executing various

types of pre and post - processes. Pl anarly novi ng devi ce
20 WO 0ard lam nating apparatus may furthé’F’r’g”!’""""""2

conprise a planarly moving device for noving a pair of board
hol di ng device, relative to each other, in the pl anar direction of
their suction surfaces. Moving the board hol ding device in the

pl anar direction facilitates 25 the processes of placing the boards
to the suction WO 97/ 33720

PCT/ JP97/ 01042 60 surfaces
of the board hol ding device or taking the bonded boards out of the
board hol di ng device. It is preferableondi@tel ythe t murhgmnafy thevi ng

device s rotation of the boards at the spreading process is larger

than the number of the rotation of the boards at the

adhesive discharge. More preferably, the former number

5 of the rotation at the spreading process is about thirty
times larger than the later number of the rotation at the
adhesive discharge, so as to shake off an extra amount of
the adhesive from the boards in order to spread the
adhesive on the whole surfaces of the boards for shorter

10 time of period. For example, when the number of the
rotation of the boards at the spreading process is
3500rpm and the number of the rotation of the boards at
the adhesive discharge is 33rpm. In spreading the
adhesive, the number of the rotation of the boards is

15 preferably 1000rpm oxr more so as to certainly spread the
adhesive on the boards.

Additionally, in the embodiments, when
narrowing the gap H, the boards 10 are pressed with
5kgm/s? so as to narrow the gap H between the boards 10

20 by the actuation of the up-and-down actuator 74 so that
the adhesive 40 is spread throughout the gap H. At that
time, there are three manners for spreading the adhesive
40. in the first manner, the boards 10 are firstly
pressed with 5kgm/s? so as to narrow the gap H between

25 the boards 10, and thereafter the boards 10 are rotated



i_nmpl emented by a linear or curvilinear noving device, a 5

swi vel i ng- and-novi ng device, or the like for ordinary nmechani ca
equi prent . Adopting the sw vel i ng- and- novi ng devi ce nakes it easy
to integrally |ncorporate t he planarly rotating device or the
opposi ng- and- Ny, device and the sw veling-and- novi nicifpsofee 10
The pl anarl-y nDV|ng J%VICG may be designed to nove either only one
or both of the pair of board hol di ng devi ce. . Curing device
When an adhesive that needs a curing process is 15 used,

I ncorporating a curing device into the board | am nati ng
apparatus allows the adhesive to be cured as it is, after the
boards have been | ami nated together with 79 t he adhesive. This
prevents the boards or the adhesive fromshifting or noving during

the handling of _the

adhesive is 50 heﬁrgaewapﬁeﬁhgebgngg @é)Irreg&ogz(ljlrgHg Ff?cl-ilﬁd %ah?t@hﬁ%l di ng
devi ce, the cor{,ﬁﬁ ?’Eattgooar(ft hﬁa\?gggdsncg@n bessesurel ¥n the se%%%d

mai nt ai ned even een en out from
hol di ng dev'Ce-manner, the boards 10 are firstly pressed with 5kgm/s? so
as to narrow the gap between the boards, and thereafter
5 the boards 10 are rotated while the boards 10 are pressed
so that the adhesive 40 is spread throughout the gap H.
In the third manner, the boards 10 are firstly rotated
so that the adhesive 40 is spread throughout the gap H,
and thereafter the boards 10 are pressed by 300gm/s?
10 through 20kgm/s2 so as to narrow the gap H between the
boards 10 while the boards 10 stop rotating. The weight
for pressing the boards 10 may be changed depending on
uniformity, adhesive or Dboard thickness, adhesive

viscosity etc.

15 The whole construction of an apparatus for

manufacturing DVDs including the apparatus for laminating

boards is shown in Fig. 18.

In Fig. 18, the manufacturing apparatus

includes a supply stock deviée 300 for stocking boards, a

20 disk supply unit 301, adhesive discharge units 303, a
leveling units 316, a UV irradiation transfer unit 304,

an ultraviolet-irradiation lamp deviée 100, an appearance
inspecting device 306, a defective product taking-out

device 307, an acceptable product transfer unit 305, and

25 an acceptable product taking-out stock device 308.



WO 97/ 35720 PCT/ JP97/ 01042

61 Concretely, the curing device, although varying
dependi ng on the type of adhesive used, is inplenmented, for
exanple, by an ultraviolet-irradiation |anp for ul traviol et-curing

type adhesi veswo @57t her radi ati on- 5 curing adhesi V GT/IP97/01042
radiation -illum nating equi pnent suitable for respecflve ?@pes
of curing is used. For t hernosetting type adhesives, infrared
heaters, hot-air bl owers and the |ike are used. Met hod
for | am nating boards 10 The board | am nating net hod
according to the enbodi nent is a nethod for |am nating boards by a
medi um of adhesive, conprising: a8&tep for holding the boards to
suction surfaces of a pair of board hol di ng device, which have t he
suction surfaces, respectiveI%, made froma 15 rigid material, in such
f

a way that one-side sur £ACBs O5f four armstﬁé Bo P -3FB FePotnfd Oc ®ickct
with the suctigg Fne.boar%u&%a E%Ep%%%bpﬁgﬁtog dd§U§FSSgHﬁe%§$Q§%g;O?

step for eeding the adhesi ve “ont surtace o (
the boards; a gigr EQppIPVasd: 31 paiar sgbphlgai'gbbé"ﬁém:u?é) deviddesioge

relative to each other in such directions that the

of the disk supply unit 301 supplies the two boards 10 to

5 one of the adhesive discharge units 303. In the adhesive
discharge unit 303, as described above, the adhesive 40

is discharged into the gap H between the boards 10. In

each of the leveling units 316, the adhesive 40 is spread

on the whole surfaces of the boards 10 while rotating the

10 boards 10. A taking-out robot handling device 315 takes
out the boards with laminated via the adhesive 40 to the

UV irradiation transfer unit 304. In the transfer unit

304, a plurality of transfer tools 200 shown in Figs. 19A

and 19B are moved in a loop and pass through the UV

15 irradiation lamp device 100 where the adhesive 40 between
the boards 10 is irradiated by the UV irradiation lamp

100b to cure it. Then, the boards 10 is transferred to

the appearance inspecting device 306, so that the
appearance of the boards is inspected by the appearance

20 inspecting device 306. If the appearance inspecting
device 306 decides that the boards 10 are defective, the

boards 10 are transferred to the defective product
taking-out device 307 to take out the defective boards

10. When the appearance inspecting device 306 decides

25 that the boards 10 are acceptable as a DVD, the boards 10



surfaces of the boards held by the pair of board hol ding devi ce,

respectively, are opposed to each other and that a gap

t herebetween is narrowed; and a step for synchronously
rsotating the two boards held by the pair of WO 97/ 35720
PCT/ JF97/ 01042 wo 9735720 62 PCT/IIRARIR2
hol di ng devi ce, respectively, in planar directions of the boards.
The board | am nating nethod can be carried out by using the board
| am nati ng apparatus as descri bed 5 above. The step
of sucking up and hol di ng the boards to the board hol di ng device
may be carried out either by f eeding the board held by a transfer
armor the like up to the suction8durface of the board hol ding
device, or by 10 t he board hol di ng device noving to suck up the board.

B ards do nor otk BRI G S B aethet Dl oue
board  sucked gifok ailidiesbs tAa thGee arms 311, 312, and 313 of the
acceptable product transfer unit 305.
When the adhesive 40 is an ultraviolet-curing
5 adhesive, as shown in Figs. 19A and 19B, the boards 10
are linearly transferred by the transfer tool 200 so that
the adhesive 40 between the boards 10 is cured by the
ultraviolet-irradiation lamp device 100 after the gap H
is narrowed. In the figﬁres, reference numeral 100a
10 denotes a UV reflector for reflecting the UV light to the
adhesive side, and 100b denotes the |ultraviolet-
irradiation lamp. In this case, instead of wmoving the
boards 10, the ultraviolet-irradiation lamp device 100
may move linearly on the boards 10.
15 (SEVENTH EMBODIMENT)

Fig. 20 shows a mechanism for driving, by one
motor 153, the up-and-down movement of the vacuum suction
disc 20; and the advancing and retreating movement of the
adhesive injector 30, the adhesive discharge mechanism

20 including the piston 36, the motor 50, the support member
52, the screw gear 54, and the fixed rack 56.

In Fig. 20, the motor 153 rotates a cam 154 on
which first and second cam followers 152b and 155a are
followed. The first cam follower 152b is rotatably

25 arranged at one end of a first lever 152 pivotable around



af:or enenti oned suction surface made of a rigid material 15 Is fixed in

a -shape along the suction surface. Even if t he board has sone
extent of warp and deformation due to manuf acturing errors or the
| ke, the board is corrected al ong the suction surface by being
sucked up to t suction surface nade of a rigid mate

The adhesive rrgg”gé”?‘éd to either only the surface of 5”8@5”8’6’2@'& or
to the surfaces of the two boards or to between the two boards

pl aced face to face with a narrow gap. The adhesive may be fed in
either a bar or block formor a layer form It is also possible to
add a 25 step for spreading the fed adhesive over the board

WD 97/ 35720 82 PCT/ JP97/ 01042

63 surface or surfaces. However, at this stage, the
adhesi ve does no_need to_be spread uniformy over the . surface or
sur f aces. a fulcrum 1526y FHgr QLRBFdPRE défeceT Vihe Fimaly teveri ve

152 is connected to one end 150b of a third lever 150 via
a connecting member 151. The third lever 150 can pivot
around a fulcrum 150c. The other end 150a of the second
5 lever 150 is movably fitted into an engaging recess 25a
of the shaft 25. Thus, when the cam 154 is rotated, the
first cam follower 152b moves to pivot the first lever
152. When the first lever pivots, the third lever 150
also pivots around its fulcrum 150c to move the upper

10 vacuum suction disc 20 upward or downward.
On the other hand, the second cam follower 155a
is rotatably arranged at one end of a second lever 155
pivotable around a fulcrum 155c. The other end 155b of
the second lever 155 is connected to an engaging recess
15 l156a of a driving member 156. The other end of the
driving member 156 is connected to a holder B0OO including
the adhesive injector 30, the adhesive discharge
mechanism including the piston 36, the motor 50, the
support member 52, the screw gear 54, and the fixed rack
20 56. The holder 800 is linearly guided with slide guides
157 on a base 158. Thus, when the cam 154 is rotated,
the second cam follower 155a moves to pivot the second
lever 155 around its fulcrum 155c to linearly move the
holder 800 into the boards 10 with the driving member 156

25 and the guides 157.



5 - to each other, are not limted in the noving route and their

posture. It is onIy required that the boards be pl aced face to
face-with a narrow gap in the end. When the boards are
synchronously rotated in t he pl.anar direction, the adhesive is
spread unifoerﬁbgzég all over the boards by the effect of pegibéroregal
force or ﬂ?ike due to the rotation of the boards, so that the
adhesive fills the overall gap between the boards ensured by the
board holding device. As a result, the adhesive t hat has been
spread uni form throughout the gap joins the 15 boar ds toget her.

The apparatus and nethod for | am nating boards according to the
enbodi ment are applicable not only to 83 DVDs consisting of two-1ayer
| am nati on single-side reading as described before but also to the
| am nation of 20 boards in_ various tica

di sks. Furt her, TPﬁe“ReFﬁde%ﬁ% %ﬁﬁﬁﬁ%ﬁhﬁogrghﬁp FFB%%Igqul?ﬂe

souce o A0BRoER e BRORREY he! s¥Ereat il WBRment \or ERE OO
PC'T/‘]Pgw01042adhesive injector 30, the discharge of the nozzle 32, the
rotation of the vacuum suction discs 20 can be
5 synchronized with each other under control of a
controller 900 connected to the motors 50, 60, 153 in
order to perform the various kinds of operations
described in the specification and claims, if necessary.
The entire disclosure of Japanese Patent
10 Applications No. 8-73536 filed on March 28, 1996 and No.
8-89243 filed on April 11, 1996, including
specifications, claims, drawings, and summaries are
incorporated herein by reference in their entireties.
Although the present invention has been fully
15 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

20 scope of the present invention as defined by the appended

claims unless they depart therefrom.



64 The board | am nating apparatus as shown in

Figs. 12 and 13 is used for the production of DVDs consi sting of
two- | ayer | am nation single-side-reading di sks. 5 -
Structure of board | am nating apparatus - As shown in
Fig. 12, the | gm g appar atus has a pair of suction discs 20
pl aced face to%ﬂ%ce above and bel ow. The suction digfgngﬁmnﬁﬁich
are each-formed = into a circular thick plate and have flat suction
10 surfaces 23 at their respective opposing surfaces, are made
of a rlgﬂ'ﬂmumnmm g a snooth surface such as st ai nl ess
steel. ! ”I 3, anmultiplicity of suction openings 21
are arrangedciﬁ'tﬁe Suction surfaces 84 23. As shown in Fig. 14,
each suction opening 21 15 conmuni cates with a suction passage 22
passi ng inside the suction disc 20. At an

i nternedi ate position of each of the CLAIMS syction discs 20 placed face
to face above and bel ow, an adhesive injector 30 is placed so as to
be horizontally 20 advanceabl e and retreatable. The adhesi ve

i nj ector 30 1.has an ul travi ol §i5,cYgtYRG BIRESLE VB, a5 CaIEDgat ed

of adhesive, comprising:

placing boards (10) face to face with a narrow
5 gap (H) therebetween;
inserting an adhesive injection nozzle (32)
into the gap;
discharging adhesive (40) from the adhesive
injection nozzle into the gap so that the discharged
10 adhesive wmakes contact with the two boards while a
distance (d) between the gap is r; + r,*{0.2 through 0.6)
where r, is an outer diameter of the nozzle and r, is an
inner diameter of the nozzle; -
continuing discharging the adhesive while the
15 boards are being rotated in a planar direction thereof so
that the adhesive is placed into the gap;
retreating the adhesive injection nozzle from
the gap; and
narrowing the gap between the boards. so that
20 the adhesive placed is spread throughout the gap.
2. A method for laminating boards by a medium
of adhesive, comprising:

placing boards (10) face to face with a narrow

gap {(H) therebetween; _
* This Sheet Has Been
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therein, and discharges the adhesive fromthe tip end of a

need| e- Ilke adhesi ve injection nozzle 32 equi pped at an end of
the adhesive injector 30. The discharge of 25 adhesive is
effected by a piston cylinder nmechani sm or WO 97/ 35720 -
PCT/ JP97/ 01042 wo9mssm0 - 65 PCT/JP97/01042
quantltatlve dlscharge punp nechanlsnteqU|pped in the adhesi ve

i nj ector The dun€S1ve injector 30 1is advanced and

retreated mechani sm or rack and pini on nechani sm
or the I| Emlm“m H d of 5 the adhesive injection nozzle 32

Is inserte center of the vacuum suction disc 20.

As shown in Pig. 12, the two vacuum sucti®n di scs 20 are equi pped
with rotating shafts 24, 25, respectively, mhich are concentric and
ext endi ng downward 10 d_upward._ .. The atr shafts
24, 25 are rotaﬂ§5F§Q§ﬁ%p6?te&qﬁfs§ﬁﬁpo ers %5 (99)

respectively. Igeorghgtbgg;shafts 24, 25 have puIIeys 62

discharging adhesive (40) from the adhesive
injection nozzle into the gap so that the discharged
5 adhesive makes contact with the two boards while the
nozzle starts to discharge the adhesive at a position in
a range of 30% through 70% of a radius of the board from
a center of the board;
continuing discharging the adhesive while the
10 boards are being rotated in a planar direction thereof so
that the adhesive is placed into the gap;
retreating the adhesive injection nozzle from
the gap; and
narrowing the gap between the boards so that
15 the adhesive placed is spread throughout the gap.

3. A method for laminating boards according
to Claim 1, wherein in discharging the adhesive, the
adhesive continues discharging while the boards are being
rotated in a planar direction thereof so that the

20 adhesive is placed in a loop into the gap.

4. A wmethod for laminating boards according
to Claim 2, wherein in discharging the adhesive, the
adhesive continues discharging while the boards are being

rotated in a planar direction thereof so that the

25 adhesive is placed in a loop into the gap.
This Sheet Has Been Replaced
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connected thereto outside the support nenmbers 70, 90. The suction
passages 22 of the vacuum suction discs 20 15 communi cate with a
vacuum pi pe 123 whi ch passes through the inside of the rotating
shafts 24, 25, com ng out si de fromthe ends of the rotating shafts

24, .25, where Wikorsss vacuum pi pe 123 is connected to a v ce
523 such - as a vacuum punp. 20 A pair f} ovver g%
upper drive—shafts—66,—65—_ are rotatably supported by t he | ower and

upper sup rrenbers 70, 90 in parallel with the rotating shafts
"‘Hﬁ, ,”u er The | ower support nenber 70 has a
support C rot atably supports the drive 25 shafts 66,

I nsi de the support cyI i nder 72 is a B6int WO 97/ 35720

PCT/ JP971/ 01042 66
mechani sm 73 whi ch coupl es the drive shaft 66 and the drive shaft
65 with each other.>- The joi Mt TIthi /¥ 73aminating; boaxdsr sasearding

force fromthe (yiug, sRalt 68 L% iM€in aischarging the adhesive, the

adhesive injection nozzle is inserted in a tangential
direction perpendicular to the radial direction.

5 6. A mwethod for laminating boards according
to Claim 2, wherein in discharging the adhesive, the
adhesive injection nozzle is inserted in a tangential
direction perpendicular to the radial direction.

7. A wmethod for laminating boards according

10 to Claim 1, wherein a number of rotation of the boards in
narrowing the gap between the boards is larger than a
number of rotation of the boards in continuing
discharging the adhesive.

8. A method for laminating boards according

15 to Claim 2, wherein a number of rotation of the boards in
narrowing the gap between the boards is larger than a
nurrnber of rotation of the boards in continuing
discharging the adhesive.

9. A method for laminating boards according

20 to Claim 7, wherein a number of rotation of the boards in
narrowing the gap between the boards is about thirty
times larger than a number of rotation of the boards in
continuing discharging the adhesive.

10. A method for laminating boards according

25 to Claim B8, wherein a number of rotation of the boards in

This Sheet Has Been Rer
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drive ts the drive shaft 65 to nove 5 axially. The
j oi nt ﬁ [fmﬁﬁ ng such a function Is inplenmented by a

ordi nary sp Ithe m OIsnt =Or i the i The drive shaft 66 is driven
knto rotation by a drive nDtor 60. To the drive
shafts 66, 65 &oddker! 1 €d 10 pul |l eys 62, respectively, miri»9%5610420nS
opposite to the pul l eys 62 provided to the rotating shafts 24, 25.
Belts - 64 are stretched over between the pulleys 62 of the drive
shafts 66, 65 and the rotating shafts 24, 25, respectively,
so that the rotating force of the drive 15 shafts 66, 65 is
transferred to the rotating shafts 24, 25, by which the upper and

| ower vacuum suction discs 20 coupfed with the rotating shafts 24,
25 are rotated synchr onously. An up- and- down

t uat 74 ded besi d 20 t h d f th i
vl inder 72, PRERRYARGA-the Gap BRSPS HAF 0POFoRag i RERhA T Fhat t
76 at it d, d_t d
6 AU 1S UDPT o 1argll0nrld o NEnRGLUR g S £ hT B

anlsn1or el ect romagnet 1 c cyli nder

mechani sm or ”L%Au%% n TB?sHHQFén?g“%}@‘ ddi@saobyating 25 shaft 76

Is connected to frame 82 th
11. A. method for lamlnatlng' boards according
5 to Claim 3, wherein in placing the adhesive in the loop,

the boards are rotated in the planar direction while the
boards are held substantially parallel with each other.
12. A method for laminating boards according
to Claim 4, wherein in placing the adhesive in the loop,
10 the boards are rotated in the planar direction while the
boards are held substantially parallel with each other.
13. A method for laminating boards according
to Claim 11, wherein in placing the adhesive in the loop.,
a start point and an end point of the adhesive to be
15 placed_in the loop are shifted, radially with respect to
a center of rotation in the planar direction.
14. A method for laminating boards according
to Claim 12, wherein in placing the adhesive in the loop,
a start point and an end point of the adhesive to be
20 placed in the loop are shifted, radially with respect to
a center of rotation in the planar direction.
15. A method for laminating boards according
to Claim 1, wherein in discharging the adhesive from the
adhesive injection nozzle, the adhesive is discharged in

25 an oblique direction inclined oppositely to the direction

This Sheet Has Been Replaced
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67 supports the upper support nenber 90. The support nenber

90 is supported to the U shaped frame 82 so as to be turnabl e
hori zontal ly. Wen the up-and-down actuator 74 is operated to
nove up and do U—shaped frame 82 5 and the suppor, e
coupled with twg)a@tgzzatl ng shaft 76 nove up and down, Pw%ﬁ‘zt he
drive shatt+—65 . _ the rotating shaft 25, the pulleys 62, the belt 64
and the upper vacuum suction disc 20 supported by the support
menber ummmll Irrespectively of the 10 position to
whi ch the sc 20 is noved up or down, the rotation
of the drive notdr 80 fs Securely ggransferred to the vacuum suction
di sc 20. A swiveling notor 80 is nounted on top of the
U-shaped frane 82. A swi vel shaft 84 extending fromthe 15 | ower end

of the swivePEngotabier wabh rgspeftpbged radius ofofbenrpkabibn wnth the
drive shaft 65t wher e thedJ Oner, end of the swivel shaft 84 is
connected to a REsRAPRY 9ATECEION ol ing nember 86. The swivel i ng nember

86 1s disposed ~qg. SO 3%!QebRofnde ! I oML i | BYalis aaéf.-sgéﬁlnsround

bel ow 20 the pul'l ey 62, ower part W ve
to Claim 2, wherein in discharging the adhesive from the

S adhesive injection nozzle, the adhesive is discharged in
an oblique direction inclined cppositely to the direction
of rotation with respect to a radius of the rotation in
the planar direction.

17. A method for laminating boards according

10 to Claim 1, wherein in inserting the adhesive injection
nozzle into the gap, the adhesive injection nozzle having
a flat cross section at a portion where the adhesive
injection nozzle is inserted into the gap is used as the
adhesive injection nozzle.

15 18. A method for laminating boards according
to Claim 2, wherein in inserting the adhesive injection
nozzle into the gap, the adhesive injection nozzle having
a flat cross section at a portion where the adhesive
injection nozzle is inserted into the gap is used as the

- 20 adhesive injection nozzle.
i19. A method for laminating boards according
to Claim 1, ‘wherein in placing the adhesive in the loop,
discharge of the adhesive and rotation of the boards are

mechanically synchronized in the planar direction.

TN ‘Tin




menber 86 is fixed to the support nenber 90. As shown also in Fig.
13, when the swiveling notor 80 is rotated, the swivel shaft 84,
the sw veling nmenber 86 and the support nenber 90 are sw vel ed

hori zontally, so that the WD 97/ 35720

PCT/ JP97/ 01042 wo 9735720 68 ;m%ﬁml m
suction discs 20 placed above and bel ow are shifted horlzonta y.

Above the rotating shafts 24, 25, is placed an urtra-viotet

irradiation lanp | 00b for use of curing the 5 adhe ' 3
Lam nating process - The | am nating prozmmmﬂ"mmmmm,
singl e boards 10 is carried out by using the lampratknge wu s =
apparatus having a construction as descri I8&d above 10 (Step of

hol di.-ng boar ds) As shown in Fig. 14, a disk single board

ition n the | [ si i I ti
10 to be pOEOF oned CZ)S. rtneghoc?m%ors lda?'nln%t nac%doa?: sa gggor Jr-]ng

to Claim 2, wherein in placing the adhesive in the loop,
discharge of the adhesive and rotation of the boards are
mechanically synchronized in the planar direction.

5 21. A method for laminating boards according
to Claim 1, wherein in narrowing the gap, the boards are
pressed so as to narrow the gap between the boards, and -
thereafter, while the boards are not pressed, the boards
are rotated so that the adhesive placed is spread

10 throughout the gap.

22. A method for laminating boards according
to Claim 2, wherein in narrowing the gap, the boards are
pressed so as to narrow the gap between the boards and
thereafter, while the boards are not pressed, the boards

15 are rotated so that the adhesive placed is spread
throughout the gap.

23. A method for laminating boards according
to Claim 1, wherein in narrowing the gap, the boards are
pressed so as to narrow the gap between the boards, and

20 thereafter, while the boards are pressed, the boards are
rotated so that the adhesive placed is spread throughout
the gap.

24. . A method@ for laminating boards according
to Claim 2, wherein in narrowing the gap, the boards are

25 pressed so as to narrow the gap between the boards, and
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surface 23 of the |ower vacuum suction disc 20. As shown in Fig.

15, the disk single board 10 is circular-plate- 15 shaped, having a
hole in the center. In nore detail, as - shown in Fig. 21 nentioned
before, the disk single board 10 is made of pol ycarbonate or the

i ke and has a recordi ng signal |ayer provided therein. The disk
singl e - %%.’rﬁénfo has a thickness of around 0.6 mgener’é’lﬂ"ﬁ"”“&ﬁﬁ 20
an outside size of about 12 cm The di sk single board 10
pl aced on the suction : surface 23 is attracted into close contact
with the u"' 1l rface 23 by vacuum suction fromthe suction
openi ngs ’* ""M"’ﬂﬂ"tﬂ,ﬂ’-‘process, even if the disk 25 singl e board
10 has slight ®distottison*or deformation seoh WD 97/ 35720
PCT/ JP97/ 01042 69 as pits
and projections or warp, such_deformation is corrected by the disk

singl e board 1CEWRSSAFtRTHr ¥bidg the boardg,agecpressedntele hpards mre| at

suction surfacegdiag so tnar the Lahlbive! BEaYEGHD SYSLLE eAQLSE LM e

the gap.
25. A method for laminating boards according
5 to Claim 1, wherein in narrowing the gap, the boards are

rotated so that the adhesive placed is spread throughout
the gap, and thereafter, while the boards stop rotating,
the boards are pressed so as to narrow the gap between
the boards.

10 26. A method for laminating boards according
to Claim 2, wherein in narrowing the gap, the boards are
rotated so that the édhesive placed is spread throughout
the gap, and thereafter, while the boards stop rotating,
the boards are pressed so as to narrow the gap between

15 the boards.

27. A method for laminating boards according
to Claim 23, whereiﬁ the adhesive is an ultraviolet-
curing adhesive, further comprising curing the adhesive
by an ultraviolet-irradiation lawmp after the gap is

20 narrowed.

28. A method for laminating boards according
to Claim 24, wherein the adhesive 1is an ultraviolet-
curing adhesive, further comprising curing the adhesive

by an ultraviolet-irradiation lamp after the gap is

25 narrowed.
This Sheet Has Been Re,i a
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5 openi ngs 21 should be set to such a level that the
correction of the disk single board 10 descri bed above can be
achi eved. Al t hough not shown, the upper-side disk single

board 10 is also treated in simlar operation so as to be 10 sucked up
and hel d by theusufissy surface 23 of the

di sc 20.

di sk single boards 10 to the vacuum suction discs 20 is

in the state that the upper and | ower vacuum 15 suct i
are shifted in their horizontal positions ass ”m umm(ml
the transfer equi pnent for the disk single boards 1

get an easy
operation
20 t he gap

When the work of sucking up and holding the

access or the operatoflis allowed to carry out

or nonitoring nore easily. It is also effective to mﬁden

betmeen t he upper and_I| ower vaguum,

by operating the up?&nd- down PacPaEhest fﬁrarjr@“'tlﬁéfzé§§c£b°ards ?T‘B‘E/‘?’Ffbl Sﬁe
-sid t d
PP et ton oy &y Ct&kh 08y 3 e B Gn cravicrpr  BEFRaSled Hapf g |

vacuum 25

10

15

20

Safdd Qe 1d} SESnLr B €1 PRAA A e doRONIRNt AdRe ik hOET ZHM al
boards.

30. A method for laminating boards according
to Claim 28, wherein the ultraviolet-irradiation lamp is
relatively linearly irradiated on the adhesive of the
boards.

31. A method for laminating boards by a medium
of adhesive, comprising:

placing boards (10) face to face with a narrow
gap (H) therebetween;

inserting an adhesive injection nozzle (32)
into the gap;

discharging adhesive (40) £from the adhesive
injection nozzle into the gap so that the discharged
adhesive makes contact with the two boards while a
distance (d) between the gap is r; + r,*(0.2 through 0.6)
where r; is an outer diameter of the nozzle and r; is an
inner diameter of the nozzle and while the nozzle starts
to discharge the adhesive at a position in a range of 30%

through 70% of a radius of the board from a center of the

board;
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70 in a substantially parallel state above and below with a
certain specified gap H between their opposing surfaces. The gap H
is set to around 1.4 m*napproxi mat el y. The adj ust mrent of the.gap

His acconpli agsq.”t_,‘%(pugh th 5 actuation of the up- andpéi?#}.,ﬁﬁﬁyator
e

74. The gap approprl ately be set to such a siz
adhesive 40 di scharged fromthe adhesive injection nozzle 32 nakes
secure contact W th both disk single boards 10 and that t he

adhesi me e 32 or the like wll not be 10 damaged when
in cont mmmmmm si ngl e boards 10. : Varyi ng dependi ng on the
configurfational stractdre of the azlhesi ve injection nozzle 32, the

properties of the adhesive 40 used, and the like, the gap is

usual ly set to about 2 mmor | ess, preferablé Wifhin a range of 1.4
to 15 1.8 nm continuing digehazgifg |trPeF|§| hes‘l"%nﬂhéle tthe end

f h l e h '
nserted i nto a?eaég%ﬁta'ﬁ%f“%ﬁﬁéuf%ﬁpeé i Pgpae Bupefios endkads g .
board 10 al ong ETo thglsix‘?étié”bla%éa SqR3" 8he 4 ; opening 34 is

opened at the e of the Injection™nozzle
retreating the adhesive injection nozzle from

5 the gap;
narrowing the gap between the boards so that
the adhesive placed is spread throughout the gap while
the boards are pressed and thereafter rotating the boards
while the boards are pressed so that the adhesive placed

10 is spread throughout the gap; and

curing the adhesive by an ultraviolet-
irradiation lamp after the gap is narrowed, the adhesive

being an ultraviolet-curing adhesive.

32, An apparatus for carrying out a method for
15 laminating boards according to Claim 1, the apparatus
comprising:

a board holding device (20,523) for holding the
boards (10) face to face with the gap {(H) therebetween,
where the gap is changeable;

20 an adhesive injection device (35, 36, 50, 153,
154, 155, 156, 158) including the adhesive injection
nozzle (32) which can be inserted into the gap, an
advance/retreat mechanism (153,154,155,156,158) for
advancing and retreating the adhesive injection nozzle

25 into and from the gap, and a discharge mwmechanism

“’ﬁﬁ‘ifu]i‘iilﬁiﬂ“li‘ﬂin




32. The di scharge opening 34 is located close to the center on

ﬁidmay of the radius of the disk single board 10. This is a
position where the adhesive 40 can be eaS|Iy spread throughout the
ggg/H. f5 (Adhesi ve di schargi ng process) WO 97/ 35720
PCT/ JP97/ 01042 y, 71
09 —_— PCT/IP97/01042

yﬂen éﬂe adhevae EFIIS dlscgarged fromthe dlscharge openi ng 34,

e adhesive swel | s outside the opening 34, going to
spread in the form of dr opI”ul",mmlmmmmﬂgndp' OWE? peri ghergl
ends of the 5 adhesi ve 40 nmake cénthct®with * he di sk si ngl e boards
10, respectively, as shown in Fig. 1. It should be noted _
that the nove to the next process is effe@Bed after the adhesi ve 40
hasbbeﬁn put |nto positive contact with the di sk single boards 10
on both sides. (Loo I
in Flg 3 mhllé3§ﬁ¥7ﬁﬁbéﬁ gﬁg Eﬁﬁge éﬁar%gce %&e adhesive (40) féghshomn

the adhesive injection nozzle; and
a board rotating device (60) for rotating the
boards held by the board holding device in the planar
s direction.

33. An apparatus for carrying out a method for
laminating boards according to Claim 2, the apparatus
comprising:

a board holding device (20,523) for holding the
10 boards (10) face to face with the gap (H) therebetween,
where the gap is changeable;
an adhesive injection device (35, 36, 50, 153,
154, 155, 156, 158) including the adhesive injection
nozzle (32) which can be inserted into the gap, an
15 advance/retreat mechanism (153,154,155,156,158) for
advancing and retreating the adhesive injection nozzle
into and from the gap, and a discharge mechanism
(36,37,52,54,56) for discharging the adhesive (40) from
the adhesive injection nozzle; and
20 a board rotating device (60) for rotating the
boards held by the board holding device in the planar
direction.
34. An apparatus for laminating boards

according to Claim 32, wherein the discharge mechanism of

25 the adhesive injection device comprises:
This Sheet Has Been Reﬂlaced




vacuum suction di sks 20 are being rotated, the adhesive 40 is
continuously discharged fromthe injection nozzle 32. The
adhesive 40 discharged from the discharge 15 opening 34 wll draw
a~trace circunferentially along the - gap H in accordance with the
rotation of th i ngl e board 10. Upon one rotati he di sk
si.ngl e board 1@“ﬁhﬁ§n§ a start point 41 and an end pggﬁ 7 PL042 ¢

t he circunferential |ocus of the adhesive 40 are connected 20

wi th each of her;, —conpteting a | oop 44 of the adhesive 40. As shown

Lgnfggtllﬂ"’ﬁmﬂm’m ’W\ﬁ ends of this adhesive | oop 44 are in

gl e boards 10 over their entire
circunference.L n In additiea, during the above process, if
the 25 |nject|on nozzle 32 is noved radially outward by degrees,

WD 97/ 35720 ) PCT/ JP97/ 01042

72 the start [ nBAReSaNE (IRCUMPARSIRG 48ydbinder atRdsi for

| oop 44 to be forned .a little shifted radially. This met hod is
effective to pf%ﬁ%“m%ﬁg Bfevi'difl ya HL& gégs *t eréon, ' the adhesive

accommodating cylinder communicating with the adhesive

injection nozzle;
5 a piston (36) which advances and retreats
within the adhesive accommodating cylinder;
a drive motor (50) for advancing and retreating
the piston; and
a motion transform mechanism (52,54,56) for
10 transforming rotation of the drive wmotor into advance or
 retreat of the piston, and wherein the apparatus further
comprises
a synchronizing device (900) for synchronizing
the rotation of the drive motor with rotation of the
15 board rotating device.

35. An apparatus for laminating boards
according to Claim 33, wherein the discharge mechanism of
the adhesive injection device comprises:

an adhesive accommodating cylinder (35) for

20 accommodating the adhesive thereon, the adhesive

accommodating cylinder communicating with the adhesive
injection nozzle;

a piston (36) which advances and retreats

within the adhesive accommodating cylinder;

This Sheet Has Been Rep! laced




adhesive 40 fromsticking to/he adhesive injection 5 nozzl e 32 at
near the end point 43. / (Retreating process of injection nozzle)

As shown in Fig. 4, the injection nozzle 32 is noved radially so as
to be retreated outside the disk singl e boards 10. 10

(Adhesi ve spreadyd\gh35#CeESS) As shown in Fig. 1042
upper - si de vacuum suction disc 20 is lowered so as to approach the

| ower - side disk single board 10, by which the gap-—Hi4s—
narrowed. At the same tine, the upper and | ower vacuum 15 suction

discs 20 are rotate synchronously in parall el st at mem lMMﬁm
pl anar direction. The adhesive 40 of t he adhesi ve
bet ween the gap His held bet ween BBe di sk single boards 10 "and t he

centrifuged force etc. caused by the rotation is effected, so that

20 t he adhesive 40 is spread throughout the inner, and qyter )
peripheries of the gap H& GTVE Mek@TgAR0L PFhagiancing and gafreatdng

uni form t hi ckne %Bg&% thg gdhe3|ve | oop 44 in contact with the
di sk single boar Y spread there can be prevented such a

possibility that foams 5 motion transform mechanism (52,54,56) for
transforming rotation of the drive motor into advance or
5 retreat of the piston, and whexrein the apparatus further
comprises
a synchronizing device (900) for synchronizing
the rotation of the Adrive motor with rotation of the
board rotating device.
10 36. An apparatus for laminating boards
according to Claim 32, wherein the board holding device
is a 'pair of board holding device (20) each having a
suction surface (23) which is to be put into contact with
one surface of one of boards (10) and which is made from
15 a rigid material, a suction opening (21) opened in the
suction surface, and a vacuum suction device (523) which .
is coupled with the suction opening, where the suction
surfaces of the pair of board holding device are placed
face to face, and the board rotating device is a planarly
20 rotating device (60) for rotating the pair of board
holding device in their respective planar directions of
the suction surfaces,
the apparatus further comprising:
an opposing-and-moving device (74) for moving

25 the pair of board holding device, relative to each other,

This Sheet Hag Bee;
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73 I nvade or clearances take place between the spread
adhesive 40 and the disk single boards 10. As shown in
Figs. 5 and 6, the upper and | ower di sk single boards 10 are
joined integra he medium 5 of the adhesive 40 in |

t her ebet ween. wdsbrio For the above process, the gakﬁé%ﬁgéﬂ%ﬁly
to be narrowed to such an extent that both-side disk single
boards 10 can be securely joined with the |ayer of the spread

o™ I RIS 57 e "aanast ve a0 w1 hespread ©

t hr oughout t‘he‘gap Homy by narrowi ng the@sgap H. However, by
rotating the disk single boards 10 in the pl anar direction as well
as by narrowi ng , the gap H _the 15 adhesive 40 wil| be spread nore
promptly by thelRf fe€h gf direction cehat | fhgalbopsic odddnghdgvie daret o
the rotation, and e of defects su as. foans

besi d h
Wil be Sbnasfiteto $RERT BEREF Nl CoRbed 5 e T SHSIGRAR Do os
10 15 pref er abl yharguh HAQ:kG 8099cE P, ) ; anal CUring process)

an adhesive feed device (30) for feeding

5 adhesive (40) onto surfaces of the boards held by the
board holding device.
37. An apparatus for laminating boards
according to Claim 33, wherein the board holding device
is a pair of board holding device (20) each having a
10 suction surface (23) which is to be put into contact with
one surface of one of boards (10) and which is made from
a2 rigid material, a suction opening (21) opened in the
suction surface, and a vacuum suction device (523) which
is coupled with the suction opening, where the suction
1s surfaces of the pair of board holding device are placed
face to face, and the board rotating device is a planarly
rotating device (60) for rotating the pair of board
holding device in their respective planar directions of
the suction surfaces,
20 the apparatus further comprising:
an opposing-and-moving device (74) for moving
the pair of board holding device, relative to each other,
in such a direction that the board holding device are
opposed to each other so that the gap is changeable in

25 the board holding device (20,523); and

. This Sheet Has Been Reﬂlaced
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As shown in Fig. 16, the adhesive 40 is cured by irradiating the

ultraviolet-irradiation | anp pl aced above. The ultraviolet
irradiation may al so be started at the adhesi ve spreadi ng process
descri bed above. 25 Keepi ng the disk single boards 10 rotating even
duri ng : WO 97/35720 WO 97/ 35720

PCT/ JF97/ 01042 74 PCTIRITONE?
ultraviolet irradiation is effective for the adhesive T tobe—mu
uni formy cured. In addition, since the

process is carried out with the disk single boards| m%ﬂgﬁ"’”ﬁm
adhesi ve 40 kept sandw ched between t he upper and | ower

suction discs 20, the curing is effected a%7the di sk single oaf ds*
10 and the adhesive 40 have been corrected in marp and

di stortion. Ther ef pl y m d_di sk
singl e boards 10 can be 2 adhegnﬁﬁnceaed 4893 &é $5Efng S%t %%b%e??)

As shown in Fi gadiaZs:LWéerHToI?e Sfthesd e AL a8f the boards held by the
board holding device.

38. An  apparatus for laminating boards

5 according to Claim 36, further comprising a planarly

moving device (80) for moving the pair of board holding

device in their respective planar directions of the

suction surfaces.

39. An apparatus for laminating boards

10 according to Claim 38, wherein the planarly moving device
swivels and moves the pair of board holding device,
relatively to each other, in their respective planar

directions of the suction surfaces.

40. An apparatus for laminating boards

15 according to Claim 36, further comprising a curing device
(100) for curing the adhesive.

41. An apparatus for laminating boards

according to Claim 40, wherein the adhesive is an

ultraviolet-curing adhesive, and the curing device is an

20 ultraviolet-irradiation lamp.

42. An apparatus for laminating boards

according to Claim 36, wherein the adhesive feed device

T

comprise:



been conpletely cured, the vacuum suction discs 20 are st opped from
rotating and the upper-side vacuum suction 15 disc 20 i s noved upward,
and then, the integrally joined di sk single boards 10 are taken

out. The | am nated di sk single boards 10 may al so be subjected to
appr.opri ate st-processing or finishing process, depending on the
pur pose of - usewgr”?ﬁégappl ication. 20 - Ot her Enbodi nent §Cg’”ﬂ’°l°‘z

(a) dn the above enbodinment, the vacuum suction discs 20 are
pl aced so that their suction surfaces 23 are opposed to each ot her

in a sub lmm'luml ldae! st at e. However, as the disk single
boards 1 ummﬂ r opposed to each other at an inclination of a
y c L M ) *

rel ativel - WD 97/ 35720 98

PCT/ JP97/ 01042 75 smal
angle, so the suction surfaces 23 nay be placed so as to be
i nclined, or the shaft®Mofadhfsipve indedidonomozzle (32)) s¥vbich Asgy twe

arranged so as ta be tiltable withip a
9 %e(inser ed %etween gogh suction surfaces of the pair of

board holding device;
an advance/retreat mechanism (153,154,155,
5 156,158) for advancing and retreating the adhesive
injection nozzle into and from between both suction
surfaces; and
a discharge mechanism (36,37,50,52,54,56) for
discharging the adhesive from the adhesive injection
10 nozzle,
43 . A method for laminating boards by a medium
of adhesive, comprising:
holding boards (10) to suction surfaces (23) of
a pair of board holding device (20), which have the
15 suction surfaces, respectively, made from a rigid
material, in such a way that one-side surfaces of the
boards are put into contact with the suction surfaces,
respectively, and sucked up thereto;
feeding adhesive (40) onto the surface of at
. 20 least one of the boards;
moving the pair of board holding device
relative to each other in such directions that the
surfaces of the boards held by the pair of board holding

device, respectively, are opposed to each other and that

——

This Sheet H.
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25 a gap (H) therebetween is narrowed; and



certain range. The inclination of the suction surfaces 5 23 may be
adopted for both the process of placing the adhesive 40 in a | oop
and the process of spreading the adhesi ve 40 throughout.

b) In the above enbodi nent, the adhesive injection nozzl e 32
is inserted in%%%ﬂap H by bei ng advanced 10 and retr ggiRgeriagial | y
of the vacuum suction discs 20. However, the adhesive jnjection
nozzle 32 may al so be inserted into the gap H obliquely at an

(he "1 s ve o ett b morel e 52 = oreter ooy s o NANTAETATLIN

that the adhesive 40 is discharged toward the rotational rettion »
of the vacuum suction discs 20. The adhe® ve i njection nozzle 32
may he inserted into the gap H either by bei ng advanced and

retreated linearly or by bejng sw vel e T

di scharge opening 34 SMPChFF’é°u%?éﬁe§?5%@m9 Ehe i?t%oeckf?a(()fr:]asno%%}% g% may
be so forned that the adhesi o AVEEET 0PeB9ZZE Hredd, | Sirt Wi aeMlr al ong
a direction the Paﬁgrgéﬁ§+%£ﬁeﬁ°%§§qphgegggs'asegg t he aégve e%%odinent,

or ot hey;We3@ ibhat of henadhiesidee i nj ection nozzle 32 is cut 25
out obliquely. The discharge opening 34 may be provided

This Sheet Has Been Replaced.
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76 at a plurality of points of the adhesive injection nozzle
32. The adhesive 40 may al so be di scharged in direct.ions ot her
than the axial direction of the adhesive injection nozzl e 32,
depending on t L,gur ati onal arrangenent 5 of the di sefas
openi ngs 34: hﬁ«ﬁﬁﬂ&h?d) In the above enbodi nent, it has Bgen a@ygﬁged
that the adhesive 40 is discharged into the narrow gap H bet ween
the disk single boards 10 so as to be placed in contact with the
upper and | ower disk single boards 10. 104,12 However, it may also be
arranged that, after the adhesive 40 has been applied to one disk
single board 10, the ot her disk single board 10 is overlaid
thereon, in which £ 5 astgte the two disk single boards 10 are joined
t oget her with the®adhesive 40. It is also possible that the disk
15 single boards 10 are lam nated after the adhesive 40 has

been applied thereto. In these cases, since the adhesive i nj ector

30 is not inserted into the narrow gap H, the 28 sl ender adhesi ve
i njection nozzle 32 is no IongeE needed. ( 22 In the
apparatus and nethod for | ati Ty 34
10 \\ { -7 t
\\\ﬁ O SRRANANAY

1 AR
10 p ey
20/ 24 40 32 30

22
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20 boards according to the present invention, since the

boards are sucked up and held by the suction surfaces of t he board
hol di ng devi ce, by which any warp and di stortion of the boards can
be corrected, where the boards are joined together with adhesive as

they are in 2 - e corrected state. Therefore, the adheSictardmies
t hat | Pwoemshilt COT el o0

PCT/ JP97/ 01042 77 : serves
for lam nating the boards beconmes uniformin t hi ckness, so that

warp-or distortion is unlikely to Hgepr to the | am nated boards,
and that the possibility of invasion of foans is reduced. As a

consequence, the ;} . Iggrmuion of boards by adhesive can be

acconpl i shed Irgli y and successfully, by which a | am nated board
excellent in quality and performance can be obtai ned. In
the enbodinents, it is preferabl gat hat the di stance (d) of the gap
H between the boards 10 is r[errft) r2*654b t KQugh 0.6) where r,
is an outer dianeter of the nozzle 32 ang r2 i/ an inner dianeter

of the nozzle 32.
\43

34

a1
40




|f the distance of the gap His wider than the specified di st ance,
it is difficult to apply the adhesive 40 w t hout any foans. | f
the distance of the gap His 15 narrower than the specified

di stance, the adhesive injection nozzle 32 will be damaged when
i n contact witgvog., 0 t he di sk single boards 10. PCT/IPO/01642t he
enbodi nents, it I's preferable that the nozzle 32 starts to

di scharge the adhesive 40 at a 20 position in a range of 30%t hrough
70% of the radius of the board 10 fromthe center of the board 10.
If the nozzle 32 starts the discha%?@zof t he adhesive 40 outside
of the position, it is difficult to uniforimy spread the adhesi ve
40 at the inner ang_outer peripheries of the 25 boards 10.

WD 97/ 35720 /g ég PCT/ JP97/ 01042

78 It is preferable that the nunber of the

rotation of the boards at the spreadi ng process is |arger

20
25@?{ j l o

A S PP T L LT TN 40

Fig 6




t.han the nunmber of the rotation of the boards at the adhesi ve

di scharge. More preferably, the fornmer nunber 5 of the rotation at

t he spreading process is about thirty times larger than the l|ater
Runber of the rotation at the adhesi ve di scharge, so as to shake
of f an extra amggyssho t he adhesive fromthe boards i nrorsismotoaz
spread the- adhesi ve on the whol e surfaces of the boards for shorter
10 time of period. For exanpl e, when the nunber of the

rotation of the boards at the spreadi ng process is 3500rpm and t he
nunber of the rotation of the boards at 4/12the adhesive discharge
is 33rpm In spreading the adhesi ve, the nunber of the
rotation of the boards is 15 preferably 1000rpmor nore so as to
certainly spread the adhesi ve on the boards.

Addi tional |y, i n Ftifeg. eAbodi ments,  when narrowi ng the gap H,
the boards 10 are pressed with 5kgm s2 so as to narrow the gap H
bet ween the boards 10 20 by the actuation of the up-and-down actuator
74 so that t he adhesive 40 is spread throughout the gap H At that
time, there are three manners for spreading the adhesiv 40. in
the first manner, the boards 10 are firstly pressed with 5kgnifs2
so as to narrow the gap H between 25 t he boards 10 and thereafter the
boards 10 are rotated 40

TN IO AT S
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79 so that the adhesive 40 is spread throughout the gap H

while the boards 10 are not pressed. In the second manner, the
Boards 10 are firstly pressed with 5kgnis[err so as to narrow t he
gap between thgyhemsdsy and thereafter 5 the boards 10 acavapeimbed
whi |l e the boards 10 are pressed so that the adhesive 40 is spread
t hroughout the gap H. In the third manner, the boards 10 are
firstly rotated so that the adhesive 40 is spread throughout the
gap H, and thereafter the boards 59,%re pressed by 300gni s[err]
10 t hrough 20kgm s[err] so as to narrow the gap H between the

boards 10 while thf?bﬁqggsjao stop rotating. The wei ght for
pressing the boards 10 Tmy be changed dependi ng on iformty,
adhesive or board thickness, adhesi ve viscositagﬁlc 15

The whole construction of an appargius Ef”

i ncluding the apparatus for |am nati ngb 3 '

In Fig. 18, the manufacturing Jpar atjus
st ock device 300 for stocking izgpd§’a.

F /g 10
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20 di sk supply unit 301, adhesive discharge units 303, a

l'eveling units 316, a UV irradiation transfer unit 304, an
ultraviolet-irradiation | anp device 100, an appearance |nspect|ng
devi ce 306, a defective product taking-out devi ce 307, an
accept abl e prodeed efiasmgsfer unit 305, and 25 an acceptablgcﬁnﬁﬁmﬁau

t aki ng- out stock device 308. WO 97/ 35720

PCT/ JP97/ 01042 80

Each of four arms of a four-armrobot 310 pick up one board 10 from
t he supply stock device 200 to the &AR supply unit 301. A supply
robot handl i ng de 0 of the disk supply unit 301 supplies the
two boards 10 top?eg’i ?Jne of 2 n the

?[% ®esi veldF schar§4 unBO 30

adhesi ve di scharge unit as descr{ilded abagve, t | ve 40
I's discharged into the gap H bejpyee e _pogrids 1 In h of the
| eveling units 316, the adhesj 40 |s‘sﬁread n the wholfe|surfaces

of the boards 10 while ratg he 10: L“ board 0 A taki ngjopt robot

handl i ng devi ce 315 takes LJ (J
32 f
100
Fig 12 100a 100b
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out the boards with lam nated via the adhesive 40 to the w
irradiation transfer unit 304. |In the transfer unit 304, a
plurality of transfer tools 200 shown in Figs. 19A and 19B are
noved in a |l oop and pass through the U/ 15 irradiation | anp device 100
wher e t he. adhesgya46net ween the boards 10 is irradi abeflypaynidie UV
irradiation | anp | O0Ob to cure it. Then, the boards 10 is
transferred to t he appearance inspecting device 306, so that the
appearance of the boards is inspected by the appearance 20 i nspecting
devi ce 306. | f the appearance inspectings /)2 devi ce 306 deci des that
the boards 10 are defective, the boards 10 are transferred to the
def ective product t aki ng- out device 307 to take out the defective
boar ds 10. When the appearance inspecting device 306 decides 25

t hat the boards 10 s;agce ble as a DVD, the boards 10

WD 97/ 35720 ??e’ gf Rga PCT/ JP97/ O 2

81 are transferred to the acceptabl e product ta -out

stock device 308 via three arns 3886 318xpnand 313
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accept abl e product transfer unit 305. When t he adhesi ve

40 is an ultraviolet-curing 5 adhesi ve, as shown in Figs. 19A and
19B, the boards 10 are linearly transferred by the transfer tool
200 so that t he adhesive 40 between the boards 10 is cured by the
ul traviol et -irryggioasdey | anp device 100 after the gap H PCT/SID7/01042
narrowed. - In the figures, reference nuneral 100a 10 denotes a W
reflector for reflecting the UV light to the adhesive side, and
100b denotes the wultraviolet- irradiation lanp. 1In this case,
i nstead of noving the boards 10, tgheaultraviolet-irradiation |anp
devi ce 100 may nove |linearly on the boards 10. 15 ( SEVENTH
EVMBODI MENT) . Fig. 20 shows a nechanismfor driving, by one
not or. 153, the up-éﬂdldzmmlﬁ%venent of the vacuum suction di sc 20;
and the advancing and retreating novenent of the adhesi ve i njector

30, the adhesive discharge nmechanism 20
not or 50, the support nenber
rack 56. In Fig.

i_ncl ugd the piston 36, the
w.gear 54, and the fixed
otateig? cam 154 on

which first and second camfoll os#ers 152b and 1553 fol | oned.
The first camfollower 152b As rotatably 2 1‘iayged at one end of
a first lever 152 pivotable arfund

20
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82 a fulcrum 152c. The other end 152a of the first |ever

152 is connected to one end 150b of a third | ever 150 via a
econnecting nenber 151. The third | ever 150 can pivot around a

ful crum 150c. Twe9hs&ws end 150a of the second 5 | ever 1pErinm78Tadab! y
fitted into an engagi ng recess 2ba of the shaft 25. Thus, when the
cam 154 is rotated, the first camfollower 152b noves to pivot the
first |ever 152. When the first |ever pivots, the third | ever 150
al so pivots around its fulcrum 150c to novegyipg upper 10 vacuum
suction disc 20 upward or downward. On the other hand, the
second cam fol | ower 155a -is rotatably arranged at one end of a
second | ever 155 pi votabl e around a ful crum 155c. The other end
155b of the second |l ever 155 is connected to an engagi ng recess 15
156a of a driving nenber 156. The ot her end of the driving nmenber
156 is connected to a hol der 800 including the adhesive injector
30, the adhesive discharge mechani sm i ncl udi ng the piston 36,

t he notor 50, the
Frg 17

25

10

10




support nmenber 52, t he screw gear 54, and the fixed rack 20 56. The

hol der 800 is linearly guided with slide guides 157 on a base 158.
Thus, when the cam 154 is rotated, t he second cam fol | ower 155a
roves to pivot the second | ever 155 around its fulcrum 155c to
linearly move tgerasm hol der 800 into the boards 10 wi th they#otvieso
menber 156 - 25 and the gui des 157. WO 97/ 35720

PCT/ JP97/ 01042 83

The up-and-down novenent of the vacuum suction di sc 20, the
advanci ng and retreati ng novenent of the | adhesive injector 30, the
di scharge of the nozzle 32, the F%{é?ion of the vacuum suction
discs 20 can be 5 synchronized wth each other wunder control
of a ' controller 900 connected to the notors 50, 60, 153 in

order to performthe various kinds of operations described in the
specification and clains, if necessary. The entire

Applications No. 8-73536 filed on
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March 28, 1996 and No.% l
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8-89243 filed on Apri | 11, 1996, i ncl udi ng

speci fications, clains, drawi ngs, and summaries are i ncor por at ed
herei-n by reference in their entireties. . Al t hough the
present invention has been fully 15 described in connection with the
preferred .enmbodiygERhse thereof with reference to the acegfhmiidy
draw ngs, it is to be noted that various changes and nodifications
are apparent to those skilled in the art. Such changes and

nodi fications are to be understood as included within the 20 scope of
the present invention as defined by the appended cl aims unl ess they
depart therefrom Ei senfuhr, Speiser & Arléner [err]
Appl i cant N%TSUSHFTglﬁLEﬂﬁﬁﬂC Serial Nunber: PCT/JP97/01 042
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New Cl ai s 1. A net hod. for |am nating boards by a nmedium of

adhesi ve, conpri sing: pl aci ng boards (10) face to face with a
narrow gap (H) therebetween; i nserting an adhesive injection nozzle
¢32) into the gap; di schargi ng adhesive (40) fromthe adhesive

i njection nozzl the gap so that the discharged adhesivy

contact wth th‘gotg%sgf)ooards whi |l e a di stance (d) between theﬁ‘boar?ﬁozw)
is r[err] + r[err]*(0.2 through 0.6) where r[err] is an outer di anet er of
the nozzle and r2 is an inner dianeter of the nozzle and while the nozzle
starts to discharge the adhesive at a posjdjien in a range of 30% through
70% of a radius of the board froma center of the board; conti nui ng

di schar gi ng theﬂdh@ @Chil e the aﬁrds are being rotated in a pl anar
direction thereof so that tg§¢§hel is placed i the gap,

retreating the adhez i nj 4# GFLromthe1 ;
narrowi ng the gap b Nh boar s A t5Obe aahem ve‘lﬁ@bed is spread
t hr oughout the gap. "" et-erd f or am natl g boards accordi o]
Claim 1, wherein in dlscha M‘m, €._tMe adhesive co 1%3

di schargl ng while @5-1&9@.@_5_ 2 e be| ng otated * Shaar gifection

t hereof so that the adhesive 3 n 7 the gxp. 3. A
met hod for | am nating boards accordl ng 1, Wh@ An di schar gi ng
t he adhesive, the adhegivie injdcti i ngg al

[0 20zl e ?5%

di rection per pendi cufar to t radi al

REPLACEMENT  SHEET 10 ?p & SEP
1998 4. A r | am nating bo og ‘%A a| m 1
wher ei n a nunber i .:-:-::.r i Neqadt oug*Ny g'a%soet

boards is larger than a bf 1@ ;:a;_;;;;n;_;;;"ﬁmz
di schargi ng the adhesi ye
Claim4, wherein an

bet ween t he boards
of the boards in ¢

he

—

Ot,:tlrnatl pjoard |ngto

| Sr %}ﬁg%LgrLe s éébrr{sg r ot atl on
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_ .- Eisenfiihr, Speiser & Partner . _ _ o
6. - A'method for |amnating boards according tofGue m2, whereiremm
pl aci ng the adhesive in the | oop, the boards ar e ftal.akad.iq, t he ij:gi;i;ﬁafq;;mmmevs
direction while the boards are held substantial | yopéreal | el with e_ga:g?bg-?b:i:;segsepmm
7.-. A method for laminating boards according t ] $a.8aesiher ei 5 vemerw aous.
placing the adhesive in the loop, a start point Brderan end point ?@nlf--ni-!gleengtﬁgge_ _
adhesive to be placed in the loop are shifted, rd8 &My with res@Eefs fasnnara
center j a—the—pl anar direction. 8. Manghen T t hod for | @mepatsieng
boar ds accordi nﬂl to Caim1l, wherein in di schar gififotlfe. adhgsi ve Sy Liere

e
A

. ( crim von Qooer
adhesi ver““’uH
di recti on 13ime} \

jﬂlu ﬁlsl the adhesive is di scw.-ggﬂ:-ei;nc_aa_obl ique
: ely to the direction QiTHERVPONWITH rEsgest: to
a radius of the rotation in the planar directi Omo.-cf8m. o 2eh seREN0d ZF-Han Sontg

| ami nating boards according to aim1, whereinjn inserting the_sﬁdﬁ’ésti“ve
injection nozzle into the gap, the adhesive inj eetkparnozzl e haygiagﬁsaasg‘ebaé
cross section at a portion where the adhesive i rgeerfop oyl e i 9 B Pferte
into the gap is us;dAa's tlﬁ 8adhesi ve injection rrlgo"z'z 'j;i‘a'_ac 0. A néli%lfﬁggiggiea)
| ami nat i ngdB8%r ds acCBF b § to daim1, wherein ﬁf%%nl]r%élag t!Qt'_?re adhegi-12es sanes
the | 0oop, | harg T € ive and rotati Orf)ip. -g.Ié.,, <Q§E‘ S ar?ﬁsd.lzsacompuserve.ccr
mechani caloﬁ'ly@gynch?\g%gz%d(; E’Q@M’Z pl anar direction. 11. A net Eod for ]

| am natin oar ds ' i1, wherein in narrowi ng the gap, the
boards ar %’ﬁ%‘é?ed%‘%gji%ﬁ%?ﬂ%e gap between the boards, and

t hereafter, I'Te the boards are not pressed, the boards are rotated so

t hat the adhesive placed is spread throughout the gap. :

REPLACEMENT STREET _ 18 SEP1998 _
AVENDED SHEET [err] 12. A method for |am nating boards according
to Caim1l, wherein in narrow ng

New Claims

1. A method for laminating boards by a medium of adhesive, comprising:
placing boards {10) face to face with a narrow gap {H) therebetweer;
inserting an adhesive injection nozzle (32) into the gap; '
discharging adhesive {40) from the adhesive injection nozzle into the gap so

that the discharged adhesive makes contact with the two boards while a distance

{d) between the boards {10} is ry + r,*(0.2 through 0.6} where rq is an outer

diameter of the nozzle and ro is aninner diameter of the nozzle and while the nozzle

starts to discharge the adhesive at a position in a range of 30% through 70% of

a radius of the board from a center of the board;

continuing discharging the adhesive while the boards are being rotated in a planar

direction thereof so that the adhesive is placed into the gap;
retreating the adhesive injection nozzle from the gap; and
narrowing the gap between the boards so that the adhesive placed is spread

throughout the gap.

2. A method for laminating boards according to Claim 1, wherein in discharging
the adhesive, the adhesive continues discharging while the boards are being rotated
in a planar direction thereof so that the adhesive is placed in a loop into the gap.

3. A method for laminating boards according to Claim 1, wherein in discharging
the adhesive, the adhesive injection nozzle is inserted in a tangential direction
perpendicular to the radial direction.
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t he gap, _Lhe._bgapds-%e—pfessed so as to narrow the gap between the boards,
and thereafter, while the“go_ards are pressed, the boards are rotated so

that the 3%“@“ Eﬂ ﬁ spread throdghout the gap. 13. A nethod for
tami natin i i

to Claim1, wherein in narrowi ng the gap, the
boards are Totated so that the adhesive placed is spread throughout the
gap, and thereafter, while the boards stop rotating, the boards are pressed
so as to narrow the gap between the boards. 14. A nmethod for |am nating
boar ds accér di fgmeshad domhathiatingheoarids acherdingimesChaitn il s wdierelh tarrurhisdregfc ur i ng
thGSi Yei fovatidrebt ﬁ?ﬁbéffibﬂﬁ rféfﬁ‘dv@iﬁtg}]t'ﬂ@ ﬁ@%%gpﬁgs\e@gardslg largAe\r r%?rr‘]gd or
ultraviolet-irradia .l a e .S N . g A

| ani nati n %%é;rdgk a(':'é%rq'&’lnng Eh(;% %%Fﬂ]"l&,gn Lg?%idf”?ciﬂﬂr@mg the adhesive.
ultraviolet-irradiation lanmp is relatively linearly irradiated on the
adhesi ve 08. t heAbusthdd for lafinatingrbodrdd acoordirgrion@lainmg, derels aanmetsatiafg t o

one gf t hQ'olPétﬁﬁ\tGSfjitﬁ‘éJ ﬁsh_ﬂisnﬁ, nmn{gziﬂwgéemgé%éggtﬁﬁhﬁ?a?ﬁ i?%g%miftget e

oards so e S ) . )

boards ar etq'n%_!saéged' tgga%t%‘}e/'ﬁ%%‘ ?ﬁ‘%q?{éqrb?f)ﬂﬁ%%édsoWa‘%&%"Wl ‘gs%g'ﬂgaﬁhﬁs are

pr essed sda‘f’}‘l’é't"et he adhesive placed is spread throughout the gap; and

curing the adhesive by an ultraviolet-irradiation lanmp after the gap is

nar e Fwed, g.he adh%iha@fmmﬂqa&mg%da][r@ya&&aing% (t::%ézialg@?r&ﬁtin plLanglrﬁgi”ﬁ;hod
or lamn : , Ng: .

boar ds ( 183;@%'@%?@%%3%’ %‘ﬁﬂéa%fer’c??ﬁg%ﬁ %‘]%)p lﬂ%ﬁgﬁg{lg@gﬁ\,ﬂe the bBards

i nserting ¥R h&ﬁ’n%‘ét?s\?%mi'?ﬂve%‘iagﬂ WHRAach(@4bsr. i nt o the gap; di schar gi ng

adhesive (40) fromthe adhesive injection nozzle into the gap so that the

di schar ged7.adhasméehémkmaﬁmutgetbd&waééaﬁdih o BRANES WHYrif iRpatiigahee (d)
D
S

bet ween t hg%ip/eiir?tﬁ% f%roé] aJ%t . Rit%nhhgnoéjr%c]ﬁ)m?ftg%f %%ﬁ?%&grﬁ%%g:p}c%ﬁ JR\‘;\;}?{
the hozzl dherlapn Sre éﬁ?@f@ﬁéﬁﬁ"ﬁ WENofeqBeTt, 1o &(0eatesoRt KataRion in ahe AIErof 3006

t hr ough 70ditestion. r adi us of the board froma center of the board; _
continui ng di scharging the adhesive while the boards are being rotated in a

oL ACENEE S et il 18Rin'a b tolfsMASRANGd Cralth 3 flelsl B Adihatifa,
- the adhesive from the adhesive injection nozzle, the adhesive is discharged in an

oblique direction inclined oppositely to the direction of rotation with respect to a
radius of the rotation in the planar direction.

9. A method for laminating boards according to Claim 1, wherein in inserting
the adhesive injection nozzle into the gap, the adhesive injection nozzie having a
flat cross section at a portion where the adhesive injection nozzle is inserted into
the gap is used as the adhesive injection nozzle.

10.  Amethod for laminating boards according to Claim 1, wherein in placing the
adhesive in the loop, discharge of the adhesive and rotation of the boards are
mechanically synchronized in the planar direction.

11. A method for laminating boards according to Claim 1, wherein in narrowing
the gap, the boards are pressed so as to narrow the gap between the boards, and
thereafter, while the boards are not pressed, the boards are rotated so that the
adhesive placed is spread throughout the gap. '
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-[err] ———— fetreating-the adhesive injection nozzle fromthe gap;

narrow ng. the maF bet ween t he boards sojthat the adhesive placed is spread

th‘roughou“m ! IH lhe boards are pressed and thereafter rotating the
.baards whi'g# ) e pressed so that the adhesive placed is spread

throughout the gap; and curing the adhesive by an ultraviolet-irradiation
.lanmp after the gap is narrowed, the adhesive being an ultraviolet-curing

adhesi ve. 138 a ALARPALAUHRabAG HEafdAdiArdih +& CTBRRNC hldtbin' iR HaRBLYg
oards according to alml, t a gara us conpri si ré? a boar :
hol di ng de&bp 8ar( Vg, beesys Fﬁﬁpfﬁaﬁ%ﬂﬁg $ FRNHEAV J5e @2p)befwern the ParWsnaAP® t he
gap (H) thherhétencedijleher boarde arappiessedhathgebddrds are rotatednsadhesithe

i nj ection Lpesive pladed BGprédY thvbdgholt4he ap, 156, 158) including the
adhesive injection nozzle (32) which can be inserted into the gap, an
advance/ retreat mechani sm (153, 154, 155, 156, 158) for advancjng and
retreati ngt¥he AeEReq forilapinatip °ﬂ@fﬂ°§°f4ﬁ'ﬁ%t%ﬁ@'mrbrW'ﬁﬁ%'”dﬂyB‘?" ramang,

di schar ge thegapnttenb¢88s 3re ERatetl sbihatdhe dibedies placgd tihspradtdbiroughpd®) from
t he adhesityg gapj &%d tHtite s8R MtiledRd boards stof rX@dhg, tHel Kddrag aE@ﬁ#e‘é@eé 69) for

rotating tggetfg?aq;oﬁ tﬁ%:?gf’g‘%/eﬁs ESBR?WEM ding device in the planar

di rection. am nafing boards according to C aim 18,
wherein the di scharge nechani sm of the adhesive injection device conprises:
an adhesi viet.ac cometittat fion (aneiphtinglboard8 By cdrdingao Chaimobtwheyeinitbe adhesive e

t hereon, tigenagdiRvioletcafsg aandsiveGutier 6laprisiagTauringatHengdMédive thyean

adhesi ve idﬂr?ﬁ“e?—ﬂr%gﬁérﬁa Q%}%@’?) WMH&hegdvances and retreats within
‘h i atl ng r@e 2 ar

the adhesi ve acconmo I'i nder; ive notor (50) for advanci ng and
retreating the piston; and _a notion transform mechani sm (52, 54. 56)
for transfid.n ry methadi for tEminktngirhosedsimcoerding doatileimc@4orwheseiredbeof t he
pi ston, anfravicletirfadiifornrap as velafively ineamoFRdifed dh e adhasve ionghgevi ce
(900) for EE{womm ng the rotation of the drive notor with rotation of -
the board rotating device. 20. An apparatus for |am nating boards
according to Caim1 8, wherein the board-holding device is a pair of board
hol di ng de\a.ce A a@rhedidr laminatiggboards acnording tacoe (©F 3he precehding alaimse put
into cont agimpHsiny Adowitd theega) beveenfthb ®daels dlfhat the adhesive placed is
| EPLAEVENI s-EreﬂﬁToughout the gap while the boards are pressed and theﬂe%ft%'??ot%%%nghe

boards while the boards are pressed so that the adhesive placed is spread

throughout the gap; and

curing the adhesive by an ultraviolet-irradiation lamp after the gap is narrowed, the

adhesive

being an ultraviolet-curing adhesive.

17. A method for laminating boards by a medium of adhesive, comprising:
placing boards {10} face to face with a narrow gap (H) therebetween;
inserting an adhesive injection nozzle (32) into the gap;
discharging adhesive {40) from the adhesive injection nozzle into the gap so

that the discharged adhesive makes contact with the two boards while a distance

(d) between the gap isrq + r*{(0.2 through 0.6) where rq is an outer diameter of

the nozzle and r, is an inner diameter of the nozzle and while the nozzle starts to

discharge the adhesive at a position in a range of 30% through 70% of a radius of
the board from a center of the board;

continuing discharging the adhesive while the boards are being rotated in a
planar direction thereof so that the adhesive is placzd into the gap;
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AMVENSEt sHEHT —and which is made froma rigid material, a suction
openi ng ( suction surfage, and a vacuum suction device

(523) " whi j“l!il ﬁﬂeﬂil M!\i the suction opening, where the suction surfaces
of -t he pai'ts g device are placed face to face, and the board

rotating deV|ce Is a planarly rotating device (60) for rotating the pair of
board hol ding device in their respective planar directions of the suction

surfaces, the ap&%aat és?{]ugéﬁgfv ?T%t‘mﬁd{ﬁ%z'ﬁoﬁmm taeaggoppom ng- and- novi ng

devi ce (74) for relative to each

other, in such &aHPY"éf&QF %%&t"\teﬁ@ tBsQPafdﬁéPdh#gtheé@he%vapl@cssmeaq 0
each ot her tiwoughat thieey hilesthettmagisdrepresset rad boeredfteotodating thevbaaeds

(20,523); HHile the boardaar8 phéssed ol thaltiieadresive Hdcddas sﬁ&%@ltngo@;fﬂm?w@ (40)
onto surfag é ? the boards hel d by t he board hol di ng devi ce.
or, I'a

appar at us m nati ng boards ac¢ ng to Claim 20, further corrpr|5| ng
a pl anar | yCHE9 Hp ?fﬁ'\ﬁsﬁ’é Bysey ultigvi f'ﬁggaﬁ'ﬁﬁ '%Pﬁf@ftmﬂj'sﬁ’ér"&?"fﬁ? dB%i ce
in their redpesivé ve pl anar directions the suction surfaces. 22. An

appar at us beingl mn,@t\ﬁagt-mra{gjsdmgwg ding to daim 20, further conprising
a curing device (100) for curing the adhesive. 23.° An apparatus for

| am natin ards accor di to G aim?22, wherein the adhesive is an
ul travi ol @ %Pc?ﬁ%‘é’ﬁ\r}gf cafgng iput A peingd Jev lapinatingshoargaggpisiing to

irradiatio almrrb, theZappardtusgaseprésings f or | ami nating boards according to

Gl ai m 20, wher earbotafwh@tdmg&imé(eeobm\fbﬂ@olenaaﬁﬁe B&ards (10) fad@tfHeesiive

i nj.ection 'ﬁ?ezé ;g(g ,"3 %%g(}melns wWirB8nd r&gsrlg gga LARSN both suction surfaces
ar

of the pair

¢e/retreat ism (1
53, 154, 155 156, #8s3 fveawgmmcgem F%ﬁrr%gotﬁ RiLs bﬁﬁ 35Pe Fﬁ? 8B§bn
nozzl e i nt ncluding thevadiesiceinidssion nazele (33) mhrq’rmmsbe inmerted into the gapcémar ge

mechani sm ad@arce/2bea? nfethdfisni nrsadn 5¢h®m1 56, 168 fdAesH hMﬁg fang mafrb@:mg
o e v AF A gl pdfe il Y0 sBTMAT b HELRRAL rchingy o?' um
pair of bo Q*%%g?% %efﬂréLStil'?gglng the adhesive (40) rom the adhesive injec
nozzle; and
aboard rotating device (60} for rotatmg the boards held by the board holding
device in the planar direction. '

19. An apparatus for laminating boards according to Claim 18, wherein the
discharge mechanism of the adhesive injection device comprises:

an adhesive accommodating cylinder {(35) for accommodating the adhesive
thereon, the adhesive accommodating cylinder communicating with the adhesive
injection nozzle;

a piston (36) which advances and retreats within the adhesive accommodating
cylinder; '
a drive motor (50) for advancing and retreating the piston; and :

a motion transform mechanism (52,54,56) for transforming rotation of the
drive motor into advance or retreat of the piston, and wherein the apparatus further
comprises a synchronizing device {800) for synchronizing the rotation of the drive
motor with rotation of the board rotating device.

20. An apparatus for laminating boards according to Claim 18, wherein the
board holding device is a pair of board holding device {20) each having a suction
surface (23) which is to be put into contact with one surface of one of boards {10)
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which have the suction surfaces, respecti-vel y made froma rigid material,

:/\Ilnt-f]ufﬂeas\lfﬁﬂllmr' l,ﬂm ,m”ﬁ" urfaces of 5t he boards are put Rizglt_zc’{:/(élnt-act 'l1

18 M sﬂrf*aces respectively, and sucked up thereto;
feed| ng adheswe (40) onto the surface of at Ieast one of the boards;
movi ng the pair of board holding device relative to each other in such
directions that the surfaces of the boards held by the.pair of board

hol di ng de@ndcévh%s%@#ﬁvféw a gigid oppedeld atuctiae openingr (24 cbreinat ia wep (H)
t her ebet vwesuctios sufacenadd @rdcuum suryionhdeviseU28) vatish iid dobpied! WiRhb@R! ds

hel d by t hﬁJdQ?%hropQB nBOWrQrQ?ilxéléLMloq\eéUrfé%es bPTHRGof BbYrd KRy U ice are
directi onsplg eé \hacet%o?ace, and the board rotating device is a planarly rotating device {60)
for rotating the pair of board holding device in their respective planar directions of
the suction surfaces, the apparatus further comprising:
an opposing-and-moving device {74) for moving the pair of board holding
device, relative to each other, in such a direction that the board holding device are
opposed to each other so that the gap is changeable in the board holdlng device
(20,523); and :
an adhesive feed device (30) for feeding adhesive (40) onto surfaces of the
boards held by the board holding device.

21. An apparatus for laminating boards according to Claim 20, further
comprising a planarly moving device (80) for moving the pair of board holding
device in their respective planar directions of the suction surfaces.

22. An apparatus for laminating boards according to Claim 20, further
comprising a curing device (100) for curing the adhesive.

23. An apparatus for laminating boards according to Claim 22, wherein the
adhesive is an ultraviolet-curing adhesive, and the curing device is an ultraviolet-
irradiation lamp.

24, An apparatus for laminating boards according to Claim 20, wherein the
adhesive feed device comprise:

an adhesive injection nozzle {32) which is to be inserted between both
suction surfaces of the pair of board holding device;

an advance/retreat mechanism (153,154,155,156,158) for advancing and
retreating the adhesive injection nozzle into and from between both suction
surfaces; and

a discharge mechanism (36,37,50,52,54,56) for discharging the adhesive
from the adhesive injection nozzle.

25. A method for laminating boards by a medium of adhesive, comprising:

holding boards (10) to suction surfaces (23) of a pair of board holding device {20),
which have the suction surfaces, respectively, made from a rfgid material, in such
a way that one-side surfaces of the boards are put into contact with the suction

- v
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surfaces, respectively, and sucked up thereto;
feeding adhesive {40} onto the surface of at least one of the boards;
moving the pair of board holding device relative to each other in such directions
that the surfaces of the boards held by the pair of board holding device,
respectively, are opposed to each other and that a gap (H) therebetween is
~ narrowed; and

' _ synchronously rotating the two boards held by the pair of board holding
device, respectively, in planar directions of the boards.
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