Opt.i cal Pick-up and Setting Block The present invention re%/e?@dﬁu?{z.
i nprovenent in an optical pickup, particularly in an optical svstem sefting (Q
bl ock thereof, which is used. in com pact disk, |aser disk, video disk, :
phot eef ectro- magnetic disk or the like. Brief Description of the Draw ngs: -
Fig. 1 is a rough side view of an exanple of the optical svstem setting o
bl ock for an optical pickup according to the present invention, Fa. 2is a
rough front vj ew Q’,riggj 2 gy Fsiegti'nsg k$ rough sectional view taken al one
line 111 - 119 Fo—2 RS 1 3, the optical systemof an
optical pickup generally conprises a light em.tting element 1, an object -
lens 2 for directiTige gprlesect einveghtofiromiabes| tghanedPPEPNETE ENENt 1 toO
a,record- ing nedium a photodetector 3 for receiving a re- flected |ight
from the recotuliay owdicml apicsup e-pdtebtotanly otnchBNEPRIRhe direction of
the axis of a reflected light into -a direction ‘ditferené .romthat of the
light from thev$iemtsewtiné ngletentirrachs W pFinifpifeComBofi@Rt and

additionally 2 dify, [yactLon GLet) ", Pacd SOLk! MBhSLobERRRo-2 cOnVex

magnetic disk or the like.

Brief Description of the Drawings:

23]

ig. 1 is a rough side view of an example of
 the optical svstem setting block for an optical

pickup according to the present invention,. Fig. 2

is é'rough front view thereof and Fig. 3 is & rough
sectional view taken along line III - IIi of Fig. 2.

As shown in Fig. 3, the optical system 6f an
optical piCkup'Qénerally comprises a ligﬁt_emitting
elemént 1, an object lens 2 for directing a detected
light frOm the light emitting element 1 to a record-
o ing medium, a photddetectér 3 fof receiving a re-
flected light from the.récording medium and a re-
flector 4 fdr'changing the direction of the axis
of a réfleéted light into a_direction different from
that of the light from theflight'gmitting element
1 as a,principél component. and additionally a diff
o fraction g:ating 3, a_collimater_lens-G, a convex

| lens 7 and the like as attac@ments. ﬁp td this

time, an aluminum setting bleck 8 having a shape



Iens 7fand

the like as attachments. Up to. this time, an alunmi num setting

bIock 8- haV|ng a shape as shown in Figs. 1'to 3 has been-used to set

these optical parts in specified relative positions and th obj ect

has been set by enploying the block 8 as the reference standard.

tallic part has been replaced wi'th-a plastic one in many f|eIds
_'Fb ver, plastic generally exhibits a |arger coeff|C|ent of expansion and a

“hi gher degraese shioweh ding € iigis .dilmaies i3ohals deeir amediapenskdtithgn tenperature

change or

hum dity change (because -of-

| ens -2

RecenLL&

its hygroscopicity) than' those of

- metal, so dptticsEnpapteciin epegdftiedare lsttive padel toformetaald On t he ot her

: hand, it is di-fficult to nmass-

~dinen- si ortheppbiesitngiensp2obass beani Iseta by amplowing e be easily

produced b
process si
remar kabl y.

o &snjther x6

Iomer di me S|onal racy t ha
Recently a-metaii %a %as been replaced

with a plastic one . in many fields.' However, plastic:

generally exhibits a larger coefficient of expansion

and a. higher degree ‘of change . in dimensional accuracy '

"depending upon temperature change or_humidity change

({because of its hygroscopicity) than those of metal,

so that many precision parts are ‘still made of metal.

' On the other hand, it is difficult to mass-
produce a metallic-article having'specified dimen-

sions by a simple process, while a plastic one can

be easily produced by injection. Though a so-called -

die casting method is known-as a process'similar to
injection, an article produced by this method ex-
hibits remarkably lower dimensional accuracy than
that of one produced by injection, so that this
article must be further finished-into‘specified

dimensions by cutting, resulting'in an'increase_in

the number of production steps.

Although many attempts to make an'optical pick- -

.of plastic have been made up to this time, even an

: engineering plaStic which has been used instead of

metal, for example, nylon 66,_glass fiber-reinforced

polyester, polyacetal resin, polyphenylene'ether

¥i| ectlon Tho%gh a so-called die casting nethod is known as a.
erﬁcaﬁtanéaeﬂoduced by this method ex- hibits .

produce a netallic article having speC|f|ed a



that of one produced by injection, so that this article nust be further

finished into specified dinensions by cutting, resulti

ng in an increase in.

t he nunber of produttion steps. * Al t hough many attenpts to make an
optltak plck of plastic have been nade up to this tinme, even an-:
engineering plastic which has been used instead of metal, for exanple,

nyl on- 66, glass fiber-reinforced polyester, polyacetal

resin, polyphenylene

et her -2- reessi” e&@iﬁ%ﬂ%@@& Syifide {—§§iﬁ' oF pelyeathenate resin vas

not suitabl e ¥or

on of an optical systemsetting block for an

optical pickup %hqc@agegyﬁr§§1@agigh:gfn395|@H@éuéﬁsuhaay ahecause or its
relTa

i nsuf ficient

bility on changes in ac- curacy with tinme. The tnventors

of the presendpi fventd ook dravee st Ul esllock t her pawdosticalopiekuppti cal

pi ckup made of plastic and have found that an optical

pi ckup exhi biting

very smal | chanpes regeirenss onakh attwensional accuracy, because

of its insufficient reliesbility on changes in ac-

curacy with time.

The inventcrs of the present invention have

studied the production of an optical pickup made

I\ of plastic and have found that an optical pickup

exhibiting very small changes in dimensional accu- .

racy with time can be obtained by making

an optical

system setting block thereof from a melt-processable

polyester which can form an anisotropic molten phase

(hereinafter abbreviated as "ligquid-crystal poly-

(U ester”). The present invention has been

accomplished

An optical pickup of the invention comprises

an optical system-setting block moulded from a

~ ' pplyester being capable of forming the anisotrépic
phase in the molten state and being melt—proces#able.
In the practical wview, the optical pickup comprises
a principal optical system,'an additionai optical
f' systém and_a setting block to iocate the components

said polyester.

- for the systems, said block having'beep made .of

‘The liquid-crystal polyester to be used in the

alo



- racy with time can be obtained bv making an optical system setting bl ock
"thereof froma nelt-processable polyester whi ch- can form an ani sotropic
ol t en ‘phase (hereinafter abbreviated -as "liquid-crystal poly- ester"). The
present invention-has been acconplished on.the basis.of ths fi ndi ng. AN/
- optical pickup of the invention conprises an optlcal system setting-bllock .
‘noul ded from a pol yester being capable of form ng the ani'sotropic phase’ in
the nmolten state and -being nelt- processable. In the practical view the
- optical pickup conprises a principal optical system an additidnal optical
system and a setting block to |ocate the conponents for the systems, said
bl ock haV|ngeBeeh wnﬂenﬁiosana E@ﬂye§F@Fes¥gglﬁl&Gpdl§r§§ﬁir pol yester to
be used in the -3- present -invention i g rogessabl e and is char-
acterized Pﬁ“?ﬁé?eﬁDF@CGPQF Eﬁé?ﬁ&lFHeFQGFnFnt Eﬁpfeﬁ“sﬁate are regularly

arran ed |n rall
9 fgen s;ate are recularlv arranced in parallel

Such an arranged stabe of molecules ls ‘'sometimes
‘calleé a llqle‘CZYSua state or a nematic phase
of a liquiﬁvoryetal substance. Such a polymer is
-siender'and_fiat;'exhibits a relatively high rigid-
ity along the major axis of a moleoule and is gen- "g)
erally prepareaafrOm_a monomer'Having a piurality of
-chainelengthening bonds which are present coaxially
or in parailelmwith.each other.

The cﬁ&radteristics;of an anisotropic molten

_ phase can be confirmed by an ordinary deflection o

method utilizing a crossed polarizer. Partioulafly,

an anisotropic molten phaee can be confirmed by

observing a_sample placed on a Leitz*hot stage in

a nitrogen atmosphere Witn a Leit# polarization (;j

microSCope of forty'magnifioations. The above poly-
'mer is optically anlsotroplc. ‘That. is, when.a
sample of the polymer is examined between crossed
ppolarizers, light is transmitted. ij'the'sample
is optioally'anisotropic,mpolariied.liéhﬁ must be
transmitted even 4in a sfatio staﬁe.' o -
Examples of the components for oonstituting
the above polymer which can form an anisotropic

(* Leitz is a Regxst:ered Trade Mark)



Such'an arranged state of nolecules is sonetines called a |Iiquid-crystal
state or a nematic phase of a liquid-crystal substance. Such a polyner
slender and flat, exhibits a relatively high rigid- ity along the najor
axi s\of a nolecule and is gen- ‘erally prepared froma nononer having a

pl uralqe'ty of - chaitd
|

paral | with each

5

wygy%yfxéﬁﬁggk;vwnch are present coaxially or in
ér. The

characteristics of an anisotropic nolten

isag“

phase can be cqnfyi r MY " w:d ¥ b rdffaltdet QR aPHAY i iddidgg a crossed

pol ari zer. Particularly,

an ani sotropic nolten phase can be confirned by

observing a sanpl e pl agRY o ¥ 1Va1Z’pHadt cS1aa¢R ribdxy 1dict 4ed@E at nospher e
with a Leitz* polarization mcroscope of forty magnifications.. The above

poly- mer is og@jcal | pnanieromior @f Bradmaitic @iolsy @GUoaldfpHavdgol yner
i s exam ned between crossed pol arizers, light is.transmtted. If the sanple

is optically anisotro@diiolspand/ozea lipiait icusdiole,.transmtted even in a

static state. Exanples of the conponents for constituting the above pol ynmer
whi ch can form(@) ani Sater oFi @ore lofi ar oma td cRAYIdSOXYSh rhoxyd ivaragids,

(4
. - (5)

o @

One or more of aromatic thiolcarboxylic acids,

One or more of aromatic dithiols and/or aromatic

thiolphenols, and
One or more of aromatic hydroxylamines and/or .

aromatic diamines.

‘while those of the polymer which can form an

anisbtropic molten phase are as follows: -

I)
A 1)
111)

V)

vI)

h VI1I)

Iv)

GROUP A |
polyes;érs.cqmprising components_(l) and (2),
polyesters comprising componenﬁ-(3) alone, '
polyestets.comprising components (1), (2), and
(3). |

polythiol esters comprising component (4) alone,
polythiol esters comﬁrising components (1) and
(5). . .
polythiol esters comprising components (1), (4).
and (S); | _
po;yesteramides comprising cémponents (1), (3).

and (6), and



-4- nDIten phase |nclude (1) One or nore of aronatlc dlcarboxyllc
_aC|ds and/or cycl oal i phati c dicarboxylic acids, (2) Cne or nore of =~
aromatic diols, ~cycloaliphatic diols and/or allphatlc -(3) . One-or .-
more of aromatic hydroxycarboxylic acids, (4) One or nDre ‘of aromat i

.t hj olcarboxyllc acids, (5  One or nore of aromatic dithiols and/ or
aromatic thiolphenols, and (6) One or noré of aromatic hydroxyl am nes
~and/or. aromatic diamnes. while those of the polymer which can forman

. ani sotropic nol ten phase are as fol | ows: GROUP A 1) polyesters conprising. .
conponents % % and (2), I'l) ‘~polyesters conprisi-ng conpopent (3) al one.
1T11) - pol y¥4E PsP@éHﬁFF§Fn§mééﬁﬁoﬁ@ﬁP§i€f?9 FQFP°§ﬁ&t€3) V) pol ythiol

_esters conpri.si n@ r@ngg& (@ al one,

Further, the polymer which can form an aniso-
fmépic molten'phase may bg:aromatic polyazomethine, |
though it'is not belomgihé'to the above categories.

: Examples thereof include poly(nitrilo-2-methy1-1 4-
phenylenenitriloethylidyne-l 4-pheny1eneethy11dyne),

 'poly(nitrilo-z—methyl-l,4-phenylene-nitrilomethylidyne- “ _ -
1, 4-pheny1eneme£hylidyne) and poly(nitriloé2—c516ro-

1 4-phenylenenitrilomethylidyne-l 4-pheny1ene-meth- |
ylidyne) . | '

Furthermore,_the polymer which can form an
anisotropic molten phase may be polyester carbénate{ L
.thoﬁgh it is not belonging to thé”abové.categories. |
Such polyester carbonate essentially'compfiSes a-
oxybenzoyl, dioxyphenyl, dioxycarbonyl and tereph-
iihaloyl.units._ - - | o ..' . . . ]\;;

Now, examples of the components for conStitut-
ing the polymers I) to VIIli-wiil'be described;

Exampiés of the aromatic dicarboxylic.acid,
includé'aromatic dicarbmxylic_acid sPch as teieph-

. thalic, 4,4"--diphe_nymicarboxylic, '4;3'4'-t£1pheny1'-' -
_dicarbmxylic, 2,6~naphthalenedicarboxylic, diphenyl
ether-4,4'édicarboxylic,'diphenoxyethane—4,4'-
dicarboxylic,:diphénoxybutane-4,4';dicarboxylic,



V) pdl yt hiol
esters. conpris

conpri sing gonponents (1), (3), and (6), and -5- VII1) pol yester am des

estersfconprisihg conpohents (1) and (5), VI) pdlythiol
ing conponents (1), (4). and (5), VII) polyesteram des

M

conpALngg conmponents [err],.,[err] and [err] . Further, the polymer which

can forgn an an
though 1t is n
i nclude poly(n
phenyl eneni tri
poly(nitrilo-2

iso- tropic nolten phase may be aromati c pol yazonet hi ne,
ot" belonging to the above categories. Exanpl es thereof
itrilo-2-nethyl-1,4- - :

| oet hyl i dyne-1, 4- phenyl eneet hyl i dyne) ; :

s

1,.4- phenyl enen

car bonat e,

iRl OBl At RN B TR I p i shi@inarfay ther mor e,

t he pol yner which can form an ani sotropic nolten phase may be pol yester

3,3‘-dicarboxylic, diphenylethane-3,3'~dicarboxylic
‘and naphthalene-l,G-dicarboxjiic acids and alkyl-,
alkbxyl— and halogenfsﬁbsﬁitutéd derivatives thereof,
such as chloroterephthalic, dichloroterephthalic,
hromoterephfhalic; mefhylterephthalic, dimethyl~
Iteréphthalic,_ethylterephtﬁalic, methoxyterephthaiic.
and ethoxyterephthalic aqids. | '

| Examples of the cycloaliphatic dicarboxylic
acid include cyc1oa11phat1§7aicarboxy11c Acids such
as trans-l,4-cyclohexahedicarboxyli;, cis-1,4-
cyglohexaneaiCarboxylic and 1,3-cy¢lohexanedicarboxylic
acids and alkyl-, alkoxy- and halogenésubstituted |
derivativés thereof, such as trans—l;4-(l-methyllcyclo—
hexanedicarboxylic.and ;rans-1,4-(léchloro)cyclo-
hexanedicarboxylic acids.

Examples of ££e aromatic diol include aromatic
diols such as hydroquinone,_resoﬁcinol, 4,4'~-dihy~
droxydiphenyl,'4,4'-dihydroxyt:ipheny1, 2,6-néphv_
thalenédiol, 4,4'-dihydroxydiphenyl ether, bis(4-

hydroxyphenoxy)ethane, 3,3'-dihydroxydiphenyl, 3,3'-

dihydroxydiphenyl ether, 1,6-naphthalenediol, 2,2~
bis (4-hydroxyphenyl)propane and 2,2-bis(4-hydroxy-
phenyl)methane and alkyl-, alkoxy- and halogen-




- t*hough’" it- is not belonging to the above categories. Such pol yester _

~_carbonate essentially conprises 4- oxybenzoyl, dioxypheny), dioxycarbonyl

-~and tereph- thaloyl units. Now, exanpl.es of the conpone for constitut=
~ing the polymers 1) to VIIl) will be described. Exanples of the aronatlt;/
d| “ar boxylic acid. include aromatic dicarboxylic acid such as tereph-

- .thalic, 4,4"- di phenyl di car boxylic, 4, 4' -triphenyl - dicarboxylic,
2,6;naphthalenecharbOxyIic, dlphenyl ether-4,4"- dlcarboxyllc _

di phenoxyet hane-4, 4' - di carboxylic, di phenoxybutane-4,4'- dlcarboxyllc -64

--d.phenyle?:gﬁ%ﬁ%arz]t &h&g§£§%3%¢gs L5Q Q&PaI%&%qdé%hggy oh dro—

et her - oxyllc enoxyet ane- I.car

di phenyl e 4}@}& ?EFPC?M £néid . NRPG g?@géﬁ@r boxyl ic acids
.and al kyl a oxy a od%n subsfitute derlv I ves tﬁereof such as

chl or ot er gHEMAH¥a 6&&%&@; %@ﬂ%ﬁﬁy&m@mm@; eﬂk@ﬂ@kyc
nethylterephthallc di met.

: hydroquinone, 4-chlororesorcinol and 4-methylresor- _
cinol.. |
Examples of the cycloaliphatic diol include_
 cyc1oa1iphatic diols such as trans-l 4-cyclohexanediol,_ o
cis-l 4-cyclohexanediol, trans-l 4-cyclohexanedi- | §,235
_methanol, cis-1 4-cyclohexanedimethanol, trans-1,3~ - |
cyclohexanediol, cis-l 2—cyclohexanediol and trans-
1 3-cyclohexanedimethanol and alkyl-, alkoxy- and
.halogenésubstituted_derivatives.thereof, such as
.trans-i 4-(14methy1)cyclbhexanediol and tranaf1,4- R
(l—chloro)cyclohexanediol. - l - _ : _\'J}
| The aliphatic diol may be either straight-
.chain or branched and examples thereof_include
- ethylene gifcol, 1,3-propanediol, 1,4-butanediol
~ and neopentf; glycol. |
| -Examples of thé aromatic hydroxy cafboxylic
acid includg'aromatic hydroxy carboxylig acids.such |
" as 4—hjdroxybénzoic, 3-hydroxyben201c, 6-hydroxy- . ' .i . 3
2-naphthoic and G-hydroxy-l-naphthoic acids and ]
-aklyl—,.alkqu-:apd halogen-substituted_derivatives | _';f:'
théreof, such as 3-metﬁylf4—hydrobeenzoic,_3,5-
dimethy1-4—hydroxybenzoic, 2,6~dimethyl-4 -hydroxy-



terephthatic, ethylterephthalic, nethoxyterephthalic and ethoxyterephthalg@
aci ds. Exanples of the cycloaliphatic dicarboxylic acid include _
cycteal i phatic dlcarb0xyllc aci ds. such as ,

trang-1, 4- cycl ohexanedi car boxylic, cis-1,4- cyclohexanedicarboxylic and

1, 3-.cycl ohexanedi car boxyl i ¢ aci ds and aIkyI , al koxy- and

halog n-substituted derivatives thereof, such as trans-I,4-(l-nmethyl)cyclo--
hexanedlcarboxyllc and trans-1, 4-(1- chloro)cyclo- hexanedi car boxyl i ¢ aci ds.
Exanpl es of the’ aronatlc di ol includé aromatic diols such as hydroqui none,

éﬁ%lotraﬁ;aﬁioéi 4, 4' (¥N &%%ﬂ%ﬁe{)%yeqll 4' di h%/dro% ﬁheﬁé ; 2_) gt E:gg-
6"- na|-oh|t hZII 2%3@15&?‘%”"% g?if 'é‘%&(%g}%‘) pr oaﬁ‘e ano&%r?jb i’s (4-hydroxy-
ARSI e-q% ’l?dc % as l&ﬁf%r ohy M&!Q?” 3-&110:0%&66@

derlvatlves th ro-
benzoic, 2-chloro-4-hydroxybenzoic, 2 3-dichloro—4-

' hydroxybenzoic, 3 5-dichloro-4—hydroxybenzoic, 2,5-
d&Mwthkuﬁamm,&mehmuwﬁmmm,
6-hydroxy-5-chloro-2-naphthoic, 6-hydroxy-7-chloro-

(N 2-naphthoic and 6-hydroxy;5;7-dichioro-2-na§hthoic
acids.
Examples of the arcmatic mercapto carboxylic
aciad includé-4¥mefcaptobenzoic,-3-ﬁercaptobenzoic;
. G-hefcépto-z-naphthdié and 7-mercapto-2-naphthoic
= acids.
N _ _Examplés of the aromatic dithiol include
| benzene-1,4-dithiol, benzene-1,3-dithiol, 2,6~
naphthalenedithiol énd 2,7-naphthalenedithiol.
Examples of the-aromﬁticmmercaéto phenol include
4-mercaptophenol, 3-mercaptophenol, 6~mercaptophenol
and 7-mercaptophenol. . |
Examples of the aromatic hydroxylamine and the
aromatié diamine ihclude'4-aminophén91, N-methyl-4-
aminophenol, 1l,4-phenylenediamine, N;methy1-1,4-
';'; | phenyleneaiamine,.N,N!-dimethyl-l,4-pheny1enediam1ne,
_3—aminophenol;-3-methy1-4-aminophénol, 2-chloro-4-

aminbphenol,'4-amino—1-naphthol, 4-amino-4'~hydroxy-



gui norre, - nethylhydrqu|none 1- but yl hydr oqui none, phenylhydrqu|none
_met hoxyhydr oqui none, phenoxy- hydroqui none, 4- chlorores nol "and -
4- et hyl resor- cinol. Exanples of the cycloaliphatic dis nclude,
: cycloallphatlc di-ol s such as trans-1, 4-cycl ohexanedi ol ,
@ 1, 4- cycl ohexanedi ol , trans-1, 4- cyclohexaned| nethanol
1, 4- cyclohexanedlnethanol trans 1, 3- cycl ohexanedi ol ,
- cis-I,2-cycl ohexanedi ol and trans- 1, 3- cyclohexanedlnethanol and aIkyI
' alkoxy and ‘hal ogen-substi.tuted deriva{ives thereof, such as trans-1, 4-

o

ol phat) o SPRRHED o BRIAGT stéaé?@wfﬁfcaé%ﬁ\fﬂ Sfpasichelggesdiol; e

e BRSSO, .

aromat i c "ML eide 9 HPXAL EndbResyE" T faby dkaubeas

3- hydroxyben20|c h ydr oxy- ol Cc an

ydr oxy- ?1naphfh0|c aci ds-

and aklyl -4 k&%iﬁé@imégpfns&yééﬁe;uzﬁsi-dfammatusﬁeﬁéereof such as

‘3-net hyi - 4-hydroxybenzoic, 3,
- 4,4’ -ethylenedianiline, 4 4'-diaminodiphenoxyethane,

4 4'-diaminodiphenylmethane (methylenedianiline) and
4 4'-diaminodipheny1 ether (oxydianiline).
Some of the above polymers I) to VIII) compris-
| ;ing some of the above components do not form any
anisotropic molten.phaseudepending upon the kind,
ratio or sequence. distribution of components. There--.
:fore, the polymer to be used in the present invention -
is limited to only ones which can form an aniso—_
tropic molten phase'amono the polymerS'I) to VIII);
The above polyesters I), II) and IIIy and the
polyester amide VIII) which are preferably used in _
the present invention as-a_polymer_which can form
an anisotropic molten_phase can be prepared bj'vari-
ous esterification proceSSes from various organic
monomers baving.functional groups which can form a
.'deSired repeating'unit:by'condensation, For example,
the functional group of these organicfmonomers may"“
be carbory; hYdroxy;-eSter; acyloxy, acyl halide
or amino groupQ The monomers can be reached accord-

ing to a melt acidolysis process without the presence

- 10 -

s



di met hyl. - 4- hy
3- net hoxy-4-h

dr oxybenzoi ¢, 2, 6-di met hyl - 4- hydroxy- -8-  benzoic,
ydr oxybenzoi c, 3,5-di net hoxy- 4-hydroxybenzoic, -

6- hydr oxy- 5- met hyl - 2- napht hoi ¢, 6- hydr oxy- 5- net hoxy- 2- napht hoi c,
droxy- -benzoi ¢, 2-chl oro-4-hydroxybenzoic, 2, 3-dichloro-4-

3-chkgyo- 4- hy
hydro{?benzoi
di chl or o- 4- hy
6- hydr oxy-5-c
6- hydr oxy-5, 7
carboxylic ac
6- mer capt o- 2-
atomatic dith
napht hal enedi

c, 3,5-dichloro-4-hydroxybenzoic,- 2, 5-
dr oxybenzoi ¢, 3-brono-4-hydroxybenzoic,

hl or o- 2- napht hoi ¢, 6-hydroxy-7-chloro- 2-naphthoic and .
-dichl or o- 2-napht hoi ¢ aci ds. Exanples of the aromatic mercapto

R e C R U R T L es of ¢ ne
ol incl Pt “dithial, “didhiol . -2 6-
It |%¢J§a4n}éq§,%$h%f Aehﬁéehcé'{%ﬁoéoljfé) anp de;t %f%%%rgr omatic

mer capt o phenq] Gl udgefereiid i QRSN pridBdEaR Ol ymex

6- ner capt ophenol

is generated to form a suspension of solid particles
of the'polymer in a'liquid and generated volatiles
(for example, acetic acid or water) are removéd_iﬁ
the final step_of'the condeasation. This removal
‘can be easily carried out in vacuo.

Alternatively, a’wholly'aromatic polyester
which is preferably usédlih the present invention
can be prepared by a slurrf polymeriz;tion process.
According to.this process,.a éolid product can be
obtained in a state suspehded in a heat exchange
medium. - |

According either of the above two pcheés,

organic'monomers which can form the wholly aromafic.

polyester may be used . in the reaction in a modified

form wherein the hydroxyl group thereof is esterified

(i.e., as a lower acyl ester). The lower acyl group

'is preferably one having 2 to 4 carbon atoms. It

is preferred:to use acetates of such organic monomeric
i reactants.
. | Representative examples of the catalyst to be

used in both the melt acidoleis process and the |

slurrylprocess include diaikyltin oxide (for example,

- 11 -

el



and'7-nercaptophenbl; Exanpl es of the aromatic hydroxylan1ne and the
aromati c di ami ne include 4-am nophenol, N nethyl-4- anin@phenol,

-1, 4- phenyl enedi am ne, N-nethyl-1, 4- phenylenedlanine, g o —

- di et hyl - 1, 4- phenyl enedi am ne; 3- aninophenol,_3:nethy|14-anihophehol,.\_)
- 2-chl oro-4- am nophenol, 4-am no-1-naphthol, 4-am no-4'-hydroxy- -9-
dlphenyl 4-am no-4' - hydroxydlphenyl et her, 4-am no- - '

' hydroxydlphenylnethane 4-am no-4' - hydroxydlphenyl sul fr.de, o

"4 4' - di am nophenyl sul fide (thiodianiline), 4,4'-diannodiphenyl sulfone,

2,5 -di am notol uéne, 4,4'-ethylenedianiline, 4,4'-diam nodi phenoxyet hane,

4, 4" - di amaiedidnan B e, (IR Ayl enedhanid | nedtaitud, diox daapi nodi phenyl

ether (oxydianiline). Sone. of the above polymers 1) to VIII) conpris- ‘ing
sone of t laatah@es mxmﬁnfd*é,s mmtimmmmysHqugpptrtmimen phase

dependi ng upon the kind, ratio or sequence distribution of -conponents.
There- f oaé,kd}d:eiqaolawialnt @ik aﬂsieaﬂ:rre teeer ot et 1 | svking | of)
carboxvllc acids (for examoTe, zinc acntate), Lew1s
avids (for_eanple, Bz3) andé gaseous acid catalysts
':such'as‘ﬁydrbgen halide (for.eXample HCL). The
amount of the c;talys£ used is generally about 0.001
" to 1%.by'weig5t, préferably'about 0.01't0 0.2% by
weight based on the total amount of'ﬁhe monomers
used | | | |
The whollv aroraulc.oolyﬂ "to be preferablv
used in the present invention tends to be sub-
stantialiy insoluble in an orcénic solvent, so that S
it is not suitable for solutzon proce551ng. As ' ' .l
_descrlbed above, however, the polymer can be easilv |
. processed by.an ordlnary_melt processing. Preferred
- examples of the Who;ly.aromatic-pdlymerfa:e ones . g“) o
which are somewhat soluble in.pentaf1UOrophenol. | | |
The wholly aromatlc polyester to be preferably
used in the present invention generally has a welght-"
average molecular weight of about' 2,000 to 200,000, |
preferably abbﬁt 10,000 to-SQ,OOQ and_particulafly
preferably aboﬁt_zo,ooo to 25,000, while the whélly | | ..
aromatic polyester amide to be preferably uSéd in |

the present invéntiOn generally'has a molecular -



is limmted to only ones which can forman ani so- tropic nolten phase anbng
the .polyners |) to VIIl). The above polyesters |), Il) and Ill)- and the

pol yester amide VII1) which are preferably used in the present
a pokxﬁer whi ch can form an ani sotropi c nolten phase can be prepared by

vari - gué esterification processes from various:organi ¢ nonomers having
_ groups which can forma desired repeating unit by condensati on.
For exanpl e, the functional

functi onal

- - of any hea

Tononers is heghegohorgbsa) 6od, Mebk- eWhiB1e

polymer is generated to

renoved in

XChange

carried out by gei permeation chromatography or:
other st#ndard_methods involviﬁg no formation of
a polymer solutioﬁ,.for example, a'methoa which
comprises examining a cbmpression'molded film of
such a polymer for terminal group content by in-
frared spedtroscdpy. Alternatively, it can be
carried out by a light scattering method using a
solution df.such a polymer in_pentafluorophenol.

A 0,1% (by weight) solution of the above wholly

aromatic polyester or polyester amide in pentafluoro-_'

- phenol generally exhibits an inherent viscosity

(I.V.) of at least about 2.0 dl/g, for example,
about 2.0 to 10.0 dl/g at 60°C. |

The polymer which can form an anisotropic mol-

‘ten phase to be used in the present invention is

preferably-an aromatic polyester ot an aromatic .
polyestexr amide. Further, polyesters partially
contaiﬁing aromatic polyester units and aromatic

polyester amide units in a molecular chain are also

preferably used in the present invention.

Preferred examples of the component constituting

the above polymers include naphthalene derivatives

- 13 -

i nventi on-as

group of these organi ¢ nononers nay be carboxy,
hydr oxy, ester, "acyl oxy, acyl halide or am no group. The nononers can be
reached accord., i tQea - achdpl ¥si §nP €SS t esence - 10
w?igﬂt gt ag?#%igfbggc§§d§ggb§g’tﬁFé&%gggggs?ngﬁixture of
neijsegebl e8 p706eeding, a

ofm a’suspensi oh of sofid particles of the pol yner

in.aliquid anghgengasheemeftabkl ehesbOnotéadRhe. watghts aahdper water) are

20



~.the fi'nal step of the condensation. This renoval can be easily carried out
.in vacuo. Alternatively, a wholly aromatic pol yester ich is preferably
‘used in the present invention can be prepared by a slufry polynerLZatioﬁ?-

_process. .According to this process,. a solid product can be obtained.i _
s ate suspended in a heat -exchange nedlun1 According either of the above -

_ process, organi ¢ nonomers which can formthe wholly aronatic pol yester -
nay be used in the reaction. in a nodified formwherei-n thé hydroxyl group
thereof is esterified (i. e., as a lower acyl ester). The |l ower acyl group -

is preferapl vy %g Qagl gtﬁQléh&éiQQPb?ﬁﬂ?Ec Ligisap eferred to use

-acetates .of such orfani ¢ nONONErT C Feac epréseﬁ ative exanples of B
 process i rati e J‘%’E‘%Qé (F-aehiadeighbuntapbicaianld, Lo oturTY -
diaryltin Qthbtoiylﬁﬂh£ﬁth8¥éd&cid biphenyl compounds such
| | as 4 4'-diphenyldicarboxylic ‘acid and 4 4'-dihydroxy-
byphenyl, compounds represented by - ‘the following

general-formulas_(I), (II) and (III). o .
N o .. o e .; . | .. g) |
€0 o
uo-@-u/ m—on (1)
~Co DR S

'ﬁooc-@-'y-@—'c-ou C(E)T

wherein;x_stands'for a group seleoted fro@ amOng.
an alkylene group having-l;to 4'carbon atoms,

- aﬂ alkylidene'group;;-o- -SO- _-SO2 , =S~ and
-CO- and Y stands for a group selected from
among -(CHz) - and —O(CHZ) o-. (where;n n is l
to 4).

p-Substituted benzene derivatives such asopshydroxy- o

- 14 -



antimony .trioxide, alkoxytitaniumsilicate, titanium al koxide, alkali and
al kaline earth netal salts of carboxylic acids (for exanple, zinc acetate),
Lewi s .acids, (for exanple, [err]) and gaseous acid catal ysts such as '
.hydﬂngn hallde (for exanple HO). The anount of the catalyst used is
gener?lly about 0.001 to 1% by wei ght, preferably about 0.01 to 0.2%by
wei ght based on the total anount of the nononmers used. The wholly aromatic
pol ynmer to be preferably used in the present invention tends to be sub-.
stantially insoluble in an organic solvent, so that it is not suitable for
sol ution proce55|ng? As descri bed above, homever t he polyner can be easily

processed by Ben n%?&dnEF?r%PB%%%%iﬂgaC1¢We?%@?%ﬁP%&%ﬂ%be%‘of the wholly
t | h t | ubl e | h | .
The ahol 1o SRR 3%6583‘?&%@&5@%@ Shrdlanise An T thedaitean; o
| | b 2,000
to 200 000- pbTes R Ten RS fbertts %ea‘?mo%}* ’b%\?‘ﬁgﬂ‘l"&?ﬁ’?/ Ib?g1£erably
about 20, 000 tlge ZéuQQQitMJ:eié e YOOLLY ff&ﬂﬁérh&&%ﬂféifﬂeam de to be

preferably use
bromine, methyl, phenyl and l-phenylethyl) and m-

substituted benzene derivatives such as isophthalic
acid and resorcinol.
N A preferred example of the polyester partially
| containing the above components in a molecular chain
is polyalkylene terephthalate wherein said alkyl
-group has 2 to 4 carbon atoms.
Particularly preferred examples include those

containing as the essential components one or more

- compounds selected from the group consisting of
‘naphthalene compounds, biphenyl compounds and p-
substituted benzene derivatives among the above

s components; Furthermore, anong.the p-eubstituted

benzene derivatives, p~hydrbxybenzoic_acid,'methyl;
_ hydroquinone'and l-phenylethylhydroquinone are
especially preferred. -
Exemples of the particular combination of the

components are as follows:

1 [-0 /@,cb—]: (-o' _@_co_)

- 15 -
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-_thé present i nvention generally has a nDIecuIar --12 - weight of about .
{_.5 ‘000 to 50,000, preferably about 10,000 to 30, 000, for exanple, 15,000 to
© 17,000. The neasurenent of these nolecular weights can%& carried out by .
; -;gel permeation chronatography or other standard nethods invol viing no W,
: fornﬁtlon of a polymer sol ution, for exanpl e, a nethod which conpri-ses -
" exam ning a conpression nolded filmof such a polymer for terninal group
content -by 'in- frared spectroscopy. Al'ternatively, it can be carried out by
‘a light scattering method using a-solution of .such a polynmer in -
‘pent af | uor ophenol . A 0. 1% (by wei ght) solution.of the above wholly aronatic
pol'yester or polyester am de in pentafl uoro- phenol general ly exhibits an
i nherent viscosity (1:V.) of at |east ‘about 2.0°dl/g, for exanple, about
~2.0to 10.0 ?é/gfat 60[err]C The pol yner which can form an anj sotropic

mol - ten pha . o/@prcpﬁ'e}p‘resro@_nédgjis [_0 _@_,.0-_]\
) [..co-@— co -]
* L0, O O,

=6y
[“”@/60'-} ["0.-@_(:0_] o Y

4)

~
~

[- co @occn:) :0 @-coo (cxz);o-]
R Z -

~

[-co-@—oco @—co] [_@_OCOO o
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preferably an aromatic polyester or an aromatic polyester am de. FurthegH
pol yest &rs partially contalnlng aromati c polyester units and aromatic

pol yester. amide units in a nolecular chain are also preferably used in the
present invention. Preferred exanples of the conponent constituting the
ab&ué.polyners i ncl ude napht hal ene derivatives - 13 - . such as
2,6-(aphthalenedicarboxylic acid, 2,6- dihydroxynaphthal ene, _ _

1, 4- di hydr oxynapht hal ene ‘and 6- hydr oxy-.2- napht hoi ¢ aci d; bi phenyl conpounds
such as 4, 4'-di phenyl di carboxylic acid and 4, 4' -di hydroxy- byphenyl ;
conmpounds represented by the follow ng general forrmulas (l), (Il) and

(I'11): [err] wherein X stands for a group sel ected fromanmong an al kyl ene

group having 1 to 4 carbon at an aj kylidene group, rr],
-S and -CO &hd. Istmegsg oupt W-G]:‘n H‘éﬁ@ﬁ[@md’j[ err]

(wherein nis 1

L) 0 e O
9 [ _080_] | [._0-_;@_00 ] [_co-@ —]
T eOe)
" (0 00 )

- 17 -



to 4). p-Substituted benzene derivativés such as p-hydroxy- - 14 -

~ benzoic acid, terephthalic acid, hydroquinone, p- aninOEgzﬁol and :

_p- phenyl enedi ami né and their deriva- tives which are su ituted on their
ringg (wherein the substituent is selected fromanong chlorine,. brom ne, 'r‘ﬂ

i*-heth , phenyl and 1- phenylethyl) and m substituted benzene derivatives.

such as isophthalic acid and resorcinol. A preferred exanple of the
pol yester partially containing the above conponents in a nol.ecul ar chain is

| ~pol yal kyl ene terephthal ate wherein said alkyl group has 2 to 4 carbon

at ons. Partlﬁg%arly preferred exanples include those containing as the.

essenti al nerft s ong elected fronlthe group
ndsn[ pggsz gﬁ - bstituted
Fur h nq==/ Qﬁuag the -

consi sting of nap t i
p-substituted _ :
. [- co ‘@'0 (CHz) 20 @—CO ..]

benzene derivatives ann

12)

. [-o@_co_] [ co -Q.oco-@_co ]
'_ [ .—OfC'H'z_),o.-co ,Q_co ] |

(O] (0] fode)

| | Z' ) \_ | / . , . -
¢ —C0 co _ '
[ \@ .\N (Cdz)c b 'Conco-] -

o % o '
T, T
- - W
(=) [ O _

A
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benzene derivati ves, p- hydr oxybenzoi ¢ acid, methyl- hydroqui none and %é
| - phenyl et hyl hydr oqui none are especially preferred. Exarrpl es of the

partj.cul ar conbi nation of the conponents are as foIIovvs ‘[err] - 15 -

[er] )- 16- " [err] - 17 - [err] - 18-

9 (o) (00T (=00

=0 )

| [ ~0 -/—\- 0co -@-—@-co -]
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'['e-rr].'-'- 19- 19) [err] 21 - |
[err] 25) .-[[-e”] 2)7)‘ [err.].l[e{(ra]rr] 221 - 3% 23) [er] 24

[ oo @—o(cm Y]

"'0‘@—060_@_@

T =20 -




wherei'n Z is a substituent selected fromanong [err], [err] and [err] and é
is a.substituent selected fromanong an al kyl ene having 1 to 4 carbon 44
ato an al kylidene, -0-, -SO, [err] -S and -CO Preferred exanpl es of
thengoy ester, which can forn1an ani sotropic nolten phase to be used in the
presentglnventlon are ones containing at least 10 nolar % of a repeating

unit containing a naphthal ene structure, such as 6-hydroxy-2-naphthoyl,

2, 6- di hydroxynapht hal ene- or 2, 6-di car boxynapht hal ene, while preferred-
exanples of the pol yester anlde are ones containing a repeatlng wni t

conpri sing the above naphthal ene structure and 4-am nophenol -

1, 4- phenyl enedi am ne. Preferred exanples of t he pol yester and t he

pol yester ami de28¥ || how de cr| Polrgst er substantially 
conprising the follo4? |ng wm ' qé%r]'- 22 -

_[-co' _D_co ‘] . [.-.co _do-]
_ 24) (_O_Q_O_]‘[_O‘@O—]\ __[-co‘@’cﬁ"]

25) [ Py .@_co-] : [_bcnzcazt)—fio '@‘”']

T (0 OO,
| u | o | _[-ocazcmo-c‘o_-@-co—]

T 0w (),
.‘[-Q(Cﬂf) oco fQ_;o __] )
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 This pofyester conpr.i ses about 10 to 90 nolar %of the unit | .and about 10 .

to 90 nmolar % of the unit Il. According to an enbodi nent t he pol yester,

-the unit | is contained in an amount of about 65 to 85 mofar % preferaez%
- about 70 to 80 mol'ar % (for exanple, about. 75 nolar %, while according

a t her enbodi nent, the unit Il is contained in a very small anmount of.

ut- 15 to 35 nDIar % pref- erably about 20 to 30 nolar % Further, one
or more hydrogen atons bonded to the ring may be re- placeéd with a '

" substituent selected from the group consisting of an al kyl group having 1

atom & Bﬁ”n%tr"g‘fxo&p? o o R e LD £ B AT SbD] mat | on ¢ her eof .
1 (2P VSR, PRI oo e A g Lt 1o Ui L
.from among an alkylene having 1l to 4 carbon atoms, o
an_alkylidene, -0-, -80-, -SOZ ,.-s- and -CO-.
| P:efetred examplee'of the polyester which_cen'
N form an anisotropic molten phase.to be used in the
present inventioh'ere ones oohtaining'at least'LO:
molar-i of a repeating unit containing a naphthelene
__st;octure,.such7as.Gehydroxy-Zénaphthoyl, 2,6~ |
dihYdroxyhaphthalene or 2,G-dicarboxynaphthaleﬁe,
whiie pteierred examples of the polyester amide are
ones'coﬁtaining a repeatiﬁg;unit.comprisihg'the '
above ﬁaphthalene structure and 4-aminophenol or S o
.1,4¥pheﬁylehediamihe; Preferred examples of the
polyeeter and the polyester amide'wiil'nowfbe_defl
scribed.' _ ._ B
(1) 'Polyester substantially'oomprisihg the foliow- \;j_
"ing repeating units I and II:

- 22 -



of the unit
|, about 20 to 30 molar % of the unit Il and about 20 to 30 nolar % of th
Further, one or nore hydrogen atons bonded to the ring may .be

unit, III

It preferably conprlses about 40 to 60 nmolar % of the unit

%o

repl? dwth a substltuent sel ected fromthe group consisting of an al kyl

gr oup an|ng 1 to 4 carbon atons,

an al koxy group having 1 to 4 car bon
atons, a hal ogen atom a phenyl group, a substituted phenyl group and a

conblnatLon thereof (3) Pol yest'er substantially conprising the follomnng

repeating units’ |, . 11 and. IV: [err] -24- [err] wherein Ris a _
:'ltjgfltjlst ?gpt 'mre'?ﬁlyﬁm {:’%f orgy rono comparicsf?én na oal’b?r% ?Eﬂ%llfsr%o?;gst er
SO0, LB SR odiupied oy L0 bty B4l o1 o
unit II. According to an embodiment of the polyester,
the ﬁnit I is contained in an amount of about 65 to
85 molar %, pteferably about 76 to 80 molar & (for
example, about 75 molar %), while according to
another-embodiment; the unit II is contained in a
Y 'véry small amount of about 15 to 35 molar %} pref-
_erably about 20 to 30 molar &. Further, one or
more hydrogen atoms bonded to the ring may be re-
placed with a substitnent.selected from the group
consisting of an_alkyl group having 1 to 4 carbon
atons, én alkoxy group having 1 to 4 carbon atoms,
K,) a halogen atom, a phenyllgroup, a substituted phenyl
| group and a combination thereof. I -
{2) .Polyester,substantially comprising the following
Y repeating_units I, IT and III:



t'o 40 ‘nolar % of the unit 1V, mhile_it preferably conprises about 35 to 45

molar % of the unit |, about 10 to 15 nolar % of the uRit 11, about 15 to

25 molar %of the unit IIl and about 25 to-.35 nolar % the unit 1V,. wth -
the proviso that the sumtotal of the molar %-of the unit Il and that of\o/
th€ unit 111 is substantially equal to that of the.unit I'V. Further, one or
nore hydrogen atons bonded to the group consisting of an al kyl group having ™
‘1 to 4 carbon atons, an al koxy group having 1 to6 4 carbon * 25 - - atons,

~a hal ogen atom a phenyl group, a substituted phenyl group and a
conbi nation. thereof. A 0.3%(wv) solution of this wholly aromatic

. pol yester in.penta- quorophengl nerallg exhi bits an inherent viscosity
of at least 2.0 dl/g, for exanole 2.0 to 10.J0 dl /g at- 60[err]C. (4) -
Pol yest er substantlahly conpr|>|ng fo | ovfi ng repeatlng units I, I'l, 11l
and 1V: [err] J . '

This polyester contains about 30 to 70 molar %

:_ of the unit I. It preferably comprises about 40 to
60 molar % of the unit I, about 20 to 30 molar & of
the unit IT and about 20 to 30 molar & of the unit QJ -f
III. Further, one or more hydrogen atoms bonded to !
the ring may- be replaced with a substituent selected
_from the group consisting of an alkyl group having
1tod carbon:atoms, an alkoxy ‘group having'l;to_4~
carbon_atoms, a halogen atom; a phenyl group, a
substituted phenyl group and a combination thereof;..'. ~
(3) Polyester substantially comprising the following |
repeating units I, II, III and IV:

=1

=
Q=2 O

' o

—

==-_-'c")-'—==

o o
O=0o
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I11;. dioxyaryl unit represented by the general formula: [err] wherein Ar

Ai,

stands for a divalent group con- taining at |east one aromatic ring, and

| V: - .dicarboxyaryl unit represented by the general fornula: [err]

wheﬂgyn Ar' stands for-a dival ent-“group con- taining at |east one aromatic -
ring.;This polyester contains the unit I in an anount of about 20 to 40
nDIar(@b the_unlt Il in an amount which is exceeding 10 nolar % and is not
more than about -50 nmolar % the unit Il in an amount which is exceeding 5

nmol ar % and is not nore than about 30 nmolar % and the unit 1V in an anmount

‘which is exceeding 5 nol ar Wband I's not nore than about 30 nolar % while

conpri ses about §o 30 nD aﬁ1@6(for exanpl e, about 25 nol ar
or ' '

It preferably
% of the unit

|, about 25 to WD|- exanpl e, about -

CTYY)

v -[;o ®» 0;:1
U

wherein R is a substituent replacing a hydrogen .

atom on the aromatic ring and stands for methyl,

.
o

chloro or bromo or a combination thereof.
This polyester comprises about 20 to 60 molar %
6f the unit I, about 5 to 18 molar % of the unit II,

about 5 to 35 molar & of the unit III and about 20

to 40 molar $ of the unit IV, while it preferably

comprises about 35 to 45 molar % of the unit I,

about 10 to 15 molar % of the unit II, about 15 to

25'moiar $ of the unit IIIX and about 25 to 35 molar %

of the unit IV, with the proviso that. the sum total
of the molar % of the unit II and that of the unit

IIT is substantially equal to that of the unit IV.

Further, one or more hydrogen atoms bonded_to the

group cohsisting of an alkyl group having 1 to 4

carbon atoms, én alkoxy group having 1 to 4 carbon

- 25 -



35 nol ar % of the unit 1, about 15 to 25;hblar % (for exanple, about 20

. -molar % of the unit- 11l and about 15 to 25 nolar % (for gégnple about . 20
molar % of the unit IV. Further, one or ‘nore hydrogen at bonded to the
ring nmay be replaced with a SUbStI- tuent sttected fromthe group '

~consisting.of an alkyl group having 1 to 4 carbon atons, an al koxy group \vj

having 1 to 4 carbon atons, a hal ogen atom .a phenyl group, ‘a substltuted_'
phenyl group and a conblnatlon thereof. It is preferred that the units I
and IV are - ;27 - symetric wherein the term"symetric" neans that the

'_Imo bondi n ?qﬂm5ohaah@Lagan(aﬂwmwue units on t he both sides |n'
) bHeyL Yol 0 | S Gresdr -

~a backbone galn of a.polyner are present s nor e

rings (for fi¥tte ITANEN 2 2b curibigm tach. RIS ON aq}gﬁhg&") A apposi e

they are prggefi;al the relative p-positions to each ot of opposite
ings). Hovever: ﬁng nﬁgis,yheﬂﬂwsaromhta& @6&§ester in penta- |

fluorophenol generally exhibits an inherent viscosity

| of .at least 2.0 dl/g, for example, 2.0 to 10.0 dl/

at so°c | ' - | i
(4) Polyester substantially comprising the following
repeating units I, II, III and IV:

(

III: dioxyaryl unit represented by the general

: formu1a° | | : ' \_} -
£O0-ar-0a

wherein Ar stands for a divalent group con-

| taining at least one aromatic ring, and -
IV ..
..dicarboxyaryl unit represented by the general

.formula-

- 26 -



derived fromresorcinol or isophthalic acid can be also used. A preferred
exanpl e of the dioxyaryl unit IIl is , while that of the dicarboxyarryl
unit-1Vis [err] (5) - Polyester substantlally conpr|5|ng the follow ng

rep ng units |, "Il and IIl: 228- [err] |1 di oxyaryl unit

represent ed by the general farmula: [err]'mherein Ar stands for a divalent.
group ton- taining at |east one aromatic ring, and IIl: dicarboxyaryl unit
represented by the general fornula: [err] wherein Ar' stands for a dival ent
group con- taining at |east one aromatic ring.

1 0
£C-Ar'-03

wherein Ar' stands for a divalent group con-

 “taining at least one aromatic ring.
This polyester contains the unit I in an amount
of about 20 to 40 molar %, the unit II in an amount
which is exceeaing 10_mola: % and is not more than
N about 50 molar g, thelunit III in an amount which

is éxceeding 5 molar % and is not more than about

30 molar % and the unit IV in an amount which is

exceeding 5 molar & and is not more than about 30

molar %, while it preferably comprises about 20 to

30 molar % (for example, about 25 molar &) of the
an' unit I, about 25 to 40 molar % (for example, about
35 molar %) of the unit II, about 15 to 25 molar &
(for example, about 20 molar %) of the unit III and
about 15 to 25 molar % (for example,.about 20 molar %)
of the unit IV. 'Further, one or more hydrogen atoms
bonded to the ring may be replaced with a Substi—“
tuent selected from the group consisting of an alkyl
group having 1l to 4 carbon atoms, an alkoxy group
having lto 4 carbon atoms, a halogen atom, a phenyl
group, a_substitn;ed phenyl group and a COmbination
thereof.

. It is preferred that the units III and IV are

- 27 -



‘Thi-s pol yester conprises about 10 to 90 nolar % of the unit I, 5 to 45
- molar % of the unit Il and 5 to 45 molar %of the unit IH, while it
- preferably conprlses about 20 to 80 nolar % of the unitly), about 10 to 40

.~molar % of the unit and about 10 to 40" nolar % of the unit I11. o
Pgrticularly, it preferably conpri ses about 60 to 80 nolar %of the unit I, -
about. 10 to 20 molar % of the unit |l and about 10 or 20 nolar % of the _
unit I1l1. One or - 29 - nmore hydrogen atons bonded to the ring may be -~
re- placed wth a substltuent sel ected fromthé group consisting of an

- al kyl grOUﬁ%ﬁﬁétﬁﬂf1w58réiﬁa£98”tﬁ}ﬁ”‘ aﬂe@kkexy ERHDEFQS'“Q 1to 4

~carbon ato ogen atom a phenyl roup a stlt phenyl group
and a conbipat Qs bbRAEREs PhRERS Si‘éeéaéhaEBhﬁeGEeBh%i@hOESl‘.ﬁH-' unit 11 is
[err] , while that. of .the dicarboxyaryl unit Il is [err] _

“units on the both sides in a backbone chain of a
_polymer Are'p:eseht 3ymmétrically onzqne.or more -
rings (for ggample;:whén the-bondingé-are present B
on a naphthale§e rin§, they are present at the
reiat;ve.p§position$ £o each'otﬁer-or on oppdsité
rings).. However, uhsymmetrié_units_éuch as ones ' \-a'r
-_'derived from'resoréi@ol or iSOphthalic-acid can be
- also used. o | |

A préférred example of the dioxyaryl unit III

-

.T," = 0 5} | - | N [
., while that of thendicafbdxyaryl unit IV is = xi)":'

£ -@%—]—

(5) Polyester substéntially,COmpriSing the following

repeating units I, II.and III:
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(6)"" Polyester an1de substantlally conprising the foll ow ng repeatlng unltké

1, I'l, Il and IV: [err} I1: unit represented by the general formula:
[err}~-30- wher ei n A‘stands for a divalent group contain- ing at | east
one Q,bnatlc ring or a dival ent ‘trans-cycl ohexane group, II1l: unit '

repregented by the general formuia: [err] wherein Ar stands for a dival ent
group contain- ing at |east one aromatic ring; Y stands for 0, NH or NR and
Z stands for NH or KR (wherein R stands for an al kyl group having 1 to 6
carbon atonms or "an aryl group), and IV: unit represented by the general
formula: [err] wherein Ar' stands for a dlvalent group con- taining at

| east one aromatic ring.

1 . {,0 'IIHIEI-C‘J

II: didxyaryl unit represented by the general

- formula:

£0-Ar-03

wherein Ar stands for a divalent group con-
- taining at least one aromatic ring, and
III: dicarboxyaryl unit represented by thé general
| | formula: .
93
U £C~-Ar' -03
wherein Ar' stands for a-divalent group con-
taining at least oﬁe_aromatic ring.
1 This polyester comprises about 10 to 90 mblar %

| of the unit I, 5 to 45 molar % of the unit II and
5 to 45 molar % of thé unit III, while it p:eferably
comprises abqut 20 to 80 molar % of the unit I,
about 10 to 40 molar $ of the unit II and.about 10
to 40 molar % of the unit ITI. Particularly, it
prgferably comprises abouﬁ 60 to 80 molar % of the
unit I, about'lo to 20 molér % of the unit II and

about 10 oi_zo molar % of the unit III. One or
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+Thi's ol yester ami.de conprises about 10 to 90 nolar %of the unit |, about
5to 45 molar %of the unit Il, "about ‘5 to 45 nol ar % the unit 11l and
“about O to 40 nolar %of the unit IV. Further, one or "nbre hydrogen atons,
bonded to the ring may be replaced with & substltuent selected from t he\w/
~ gyoup consisting of an alkyl group having 1 to 4 carbon atons, an al koxy
group having 1 to 4 carbon atons; a hal ogen atom a phenyl group, a
substituted:phenyl - 31 - group or a conbination theredf. A preferred
exanpl e of the dicarboxy unit Il is [err] and that of the unit Il is [err]:

whil e that of the droxyaryl unit |IV.is [err] Further, the polyner whi ch can.
form an. afi¥E }’(Yrd(ﬁﬂ?(?nmﬂ Renged cFCbet}U’séai’??h Rae k|?)‘1"(—:"§%‘ht i nven- tion

- may be a pq_a}{:m%{ w"mﬁ{ en asrttituenat seflected from the group-

consisting of an alkyl group having ; to 4 carbon
atoms, an alkoxy group having 1 to 4 carbon atoms,
‘a halegen atdm, a pheny1 group; a'sﬁbsﬁithted'?hényi
group and a combination thereof. '

A preferred example of the dioxyaryl unit II is

, while that of the dicarboxyaryl uhiE'III is
e 0 o “
[ Ot ]
'L.C _ . ./{._ -

(6) Polyester amlde substantially comprising the ' \;)-

following repeating units I, II, III and IV:

oot}

II: unit represented by the general formula: | B

S 3
EC-A-C3
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ani sotropi ¢ nolten phasg and the'other part thereof conprises a segnent of
a thernoplastic resin which cannot form such a phase. The above

chai'n conprises a segnent of the above pol yner which can form an #?
li gi d-crystal polyester is a high-"strength material in cooperation wth '

its If- reinforcing efféct and exhibits a small coefficient -32-- of
| i near ‘expansion and a small nold shrinkage factor, so that the dinensional
distortion thereof iis small. “Further, although it exhibits an excel- | ent

fluidity owing'to its low nelt viscosity, it is resistant to high

tenperature of 180,40 200( & ckGna “EBQe%gﬁﬁ%alk ti§§%§§”E8ﬁEEXnL”eft to

exhi bit excellent resistance to chem ca weat her hot water and has no

i.nfluence on ot her jfgt gti 3bastAone’ drBhakdct angr g2eal q4PueBhiton, various
inorganic fillers can be added to a .liquid-crysfal polyester dependi ng upon
the object to thereb¥nkuei/éebneraaecgrilg,performance of an optical pickup.

 III: unit represented by the general formula:
£EY-Ar -2 3

wherein Ar stands fer a divalent group contain-
\,, : ing at least one aroﬁatic ring; Y stands for O,
NH or NR and Z stands for NE or NR (wherein R
stands for an alle gﬁeup having 1 to'G carbon
atoms or an aryl group); and

IV: unit represented by the generai formula:

£0-ar'-03

J
Qherein Ar' stands for a divaient gfoup con-
taining at least one eromatic ring.

Y, This polyester amide'comprises about 10 to 90

molar % of the unit I,_abouf 5 to 45 molar % of the
unit.II,'abent 5 to 45 molar % of the unit III and
about 0 to 40 molar % of the unit IV. Further, one
or more.hydregen atoms Bonded to the ring may be

h | replaced with.a substituent seleCted.from the grdup'
| consisting of an.aikyl'group having 1 to 4 carbon
atoms, an alkoxy group'having 1l toj4 carbon_atoms,.

a halogen atom, a phenyl gtoup, a substituted phenyl
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_The i nor gani c f|IIer nay be any one mhlch 1s gen- erally added to a.
~thernopl astic or thermosetting resin and exanples th ﬂgof I ncl ude flbrous )
fillers such as glass, carbon, netal, ceramic, boron and- potassiumtitamate
'fibers and asbestos; powdery. flllers such’as potaSS|un1carbonate hi ghl

g ‘persi bl e S|I|cate al um na, . al um num hydroxi de, talc, mca, glass

k€, gl ass  bead, quartz powder, quartz sand, mnllastonlte vari ous net al

powders car bon black barlun1sulfate and plaster of Paris: inorganic
conpounds havi ng a forn1of fine granule or plate, such as silicon car.bi de,
al um na, boron nitrite and silicon nitrite and whisker and netallic - 33 -
whi sker. €HP¥RePr @heomBinatianctheteefve filler such as fibrous or
powdery carbon |s referable fromthe v oi nt_of the protection of : :
~ semi‘con- duct or®| BERFETERE 18¥RMBIENOR F*?YQFCQXHPEYtEn& Eﬁt#§tatic'effect.
_'Although a Iarger anDunt of a f|IIer can give ' :

{/>' J
" and that of the unit III is

) ,_'.r.,;ﬂ Al
LO 7O

', while thst of thc dioxyaryl'uﬂit IV is SR ' '
LoChor
N Y | e
Further, che polymer'which can form an sniso-;
tfopic-molfen phase to be used in the present inven- o _\;/_
tion.may be-a-polymér wherein part of a polymer |
_'chéim'comprises a segment of the above polymef which
~can form an anisofropic'moiten phase aﬂdlthe other
- part thereof comprises a segment of a thermoplastic
-resin which cannot form such a phase. | _ _
The above liquid-crystal polyester.is a high-_

strength material in cooperation with its self-

'reinforcing effect and exhibits a small coefficient
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a better'résult[ the anmount is preferably at nost 70% by meighf based on
the m xture thereof with. a resin. Further, any known additive which is
general | y added to a. thernoplastic or thernosetting resin may be suitably
uset_dependi ng upon the required pefformance. - Exanpl es of the additive
inckg?e pl'as- ticizer, stabilizer such as antioxidant or UV ab- sorber,
anti

| ubricant for im proving fluidity or nold rel ease characteristics and
crystall]ization accel erator (nucleating agent). The optical system setting
bl ock for an optical pickup nade of .the abogye I.t - processabl e pol yester
according to P eleégganPﬁﬁéﬁPPoﬂnQaﬁ Egagiswggdoﬁ LitREBIBY an ordinary

34 - is small. Further, although it exhibits an excel-

lent fluidity owing to its low melt viscosity, it

is resistaﬁt to high temperaﬁure of 180 to 200°C.

Furthermore, it is'chemicaliy'inert to exhibit

excellent reéiStance to cheﬁicals, weather and hot

NG wéte# and has no influence on other materials.

_ According'to the present invention, various
| inorganic filleis can be added to'a liguid-crystal
éblyester'dependihg upon the object_to.thereby
further enhénce the performénce of ‘an bptiqal'pickué.
The inorganic filié; may be any one which is géh-
_i~j. - erally added to a thérmbplastic or thermosetting
resin and examples theredf'include fibroué’fillers
such as glass, carbon, metal, ceramié, boron and
~ potassium titanate fibers and asbesﬁos; powdery
fillers such as potassium carﬁonate, highly dis-

- pefsible!SiliCate, alumina, aluminum hydroxide,
talc, mica, glass flake, glass bead, quariz poﬁdef,
quartz éand, wollastonite,'variouS'm?Fal powdérsi
carbon black, Sarium_sulfate and plaster of Paris;
inorganic compounds having a form of fine granule
or plate, such as silicon carbide, alumina, boron

" nitrite and silicon nitrite and whisker and metailic

- 33 -
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- a shaller'coefficient:of linear expansion than that of a bl'ock made not
only of other resin but also of alumnumto result inﬁﬁ smal | tenperature

dependence of dimentions. Further, the optical system setting block —

exhibited sufficiently excel- | ent mechani‘cal properties. Thus,. if Wwas
cogfirmed that the optical system setting bl ock according to the present -

i nvention exhibited excellent perform ance. .For exanple, the bl ock
~according to the present i nvent i on. exhi bits not only a smaller nold- ing.
shrinkage, particularly a remarkably snaller coefficient of Finear

expansi on, ke tirchal ool e & MR AR e neer i ng plastic

such as nylon 66, gl ass fiber-reinforced pol yester, polyacetal,

~ pol yphenyl efgtetdierfirdid \aafgwnmds, (Har’:bcﬁpfﬂ@%ﬁéﬁ}:éﬁ'ﬁ eof ,. particularly
~than that of a block made of pol yphenyl ene sulfide (PPS) or a conp05|t|on

~_thereof whifdon thpatiewpcirty cfikatle protectiviy M @ertgong pl astics, but

al so a smal |l di nensional change due to danpi ng which is cor- respondlng to
about one- fdddtiomlaset,. ecaudecuamae fiflldre eatiohiel tgermr al  engi neeri ng

plastic and a flexural “rigidity whichis hlgher t han that of a
- antistatic effect.

Although a larger amount of a filler can give

a better_result, the amount is preferably at most

70% by weight'based on the mixture thereof with a - -QJ"

resin. . . _

Fu:thet, any known additive nhich is generaliy
added to.a_thermoplastic_on thermosettingzresinf-

P may'Se suitably used depending-upon the required

_pefformance, Examples of the'additive include plas-

_ticizer,_stabiiizer such as antioxidant or UV ab~ L &‘i.

sorber, antistatic agent, flame retarder,‘coloring'
materiai such as dye or pigment, iubricant.for im-
proving fluidity or mold release-cnaracteriStics
‘and crystallization accelerator (nucleating agent) .
| The optical system setting block for an optical
pickup made of the above melt-processable polyester
according to the present invention can be easily
obtained by”an ordinary injection“process.

[Effect of the Invention] ' |

| The optical system setting block for an optical

. pickup according to the present invention exhibited



block nade of the above general engineering plastic by about 50%
bl ock according to the --35 - present invention exhi-bits overal
per f or mances equi valent to those of a block nmade of. al um num Further, the
resHQ,QL conposition thereof to'be used in the present invention e

smal |

.coefficient of linear expansion than that of alum num and

excellent fluidity, so that an optical systemsetting block can be
easi |y mass-produced only ‘by nol di ng without requiring cutting, wh

al u-

m num bl ock produced by die casting nust be further cut. Thus,

Thus, the
| 52)

xhibits a
very -

ile an
t he

present invent hoamhile&peebﬂihqe% Bg qaauhraekaaa%ieasttheﬁductIon and a
| arge nerit as a whole. The coefficient of |inear expansion, dinen

change due to @ﬁﬁ&laﬁ,aSBub&KaﬁﬁdEaﬁeroﬁn§ bleewther Fegliei butof a
conposition of Resin A, B, Cor D or PPS resin containing 40%of g
fiber -are showalise E&bh&uﬁinuﬁhtoReesnitAinBa €madd. Bemperature

dependence.of-dimentions; Further, the optical

system setting block exhibited sufficiently excel-

- sional

| ass

lent mechanical_prbperties. Thus, it was confirmed .

" that the opticai system #etting block,accqrding"to

the present invention exhibited excellent perform-

ance. For example, the block according to the

present invention exhibits not only a smaller mold-
ing shrinkage, particularly a remarkablyesmaller
coefficient of linear -expansion, than that of a

block made of a high-strength engineering.plastié

such as nylon 66, glaSS fiber-reinforced polyester,

polyacetal, polyphenylene ether or polycafbonate
or a’composition-thereof, particulérly than that
of'aeblock made of polyphenylene sulfide (PPS) or
a composition thereof which is particqlarly excel-.
lent among enginee:ing plastics, but also a small
dimensiohal-change due to damping which is cor-
requnding to about one-fifth of thae of a block

made of the above general engineerihg plastic and

‘a flexural rigidity which is higher than that of a

block made of the above general eﬂginee:ing plastic

by about 50%. Thus, the block according to-the
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prepared .as described in the following Referential
respectively, and used in the fol- |owi ng Exanpl es ﬁﬁbagrepresentative
Exanple of the resin to be used in the present invertl

understood from Table 1 that the product of the present _
in these character- istics. - 36 - [err] [ Exanpl e] The
_ be further described by the follow ng Exanpl es,
is not limted to them Referential Exanple 1 (Resin A) 1261
. parts by weight of 4- acetoxybenzolc acid and 691 parts by wei ght of

6- acetoxy 2- nag t@oic aci d wer

exgeylent

pr eésént’ inventlon\MII

t hough it

. as a vhdle. N T

nvention. ﬁ%{ fkécbééégfftper ormances

~equivalent to those of a block made of aluminum.

.-Further,5the resin'qr'émeOSition thereof to

be used in the present invention exhibits a smaller

coefficient of'lineer expansion than that bf“aluminum

and: excellent fluidity, so that an optical system

setting block can be very easily mass-produced only

by molding_without-requiring cutting, while an alu-

‘minum block produced by die casting must be further

cut. “Thus, the present inyention is ekpected to

bring about a large cost reduction and a 1arae merit

The coefficient of linear expansion, dimen-

sional change’aue to damping, ehrinkage factor and.

flexural rigidity of a composition of Resin A,.B,'C

or D or PPS resin containing 40% of glass fiber

are shown in Table 1. The Resins A, B, c and D are

prepared as described in the following Referential

. Examples 1 tqz4;_respe¢tive1y, and used:in thelfol-

lowing Examples as a representative Exemple'of-the'
resin to be used in the present invention. It can
be understoed from Table 1 thet the product of the

present invention is excellent in these character- '

istics}

- 36 -
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a ni'trogen gas inlet tube and a distilling-off tube. The content was heat gd
to 2500C in a nitrogen at> nosphere and vigorously stirred at 250[err]C fZﬂ(
3 hours and ‘at 280[err]Cfor 2 hours, while distilling off acetic acid from
the keactor. , The content was heated to 320C. After stopping the
introq$ction of nitrogen, the internal pressure of the reactor was

gradual ly reduced to 0.1 mmHg over a period of 20 m nutes. The content was
further stirred at this tenperature under this pressure for 1 hour. The
obtalned pol yner had an intrinsic viscosity of 5.4 as deternined in

pent af | uor ophenol ‘at80[err]lC with a concentration of 0.1% by weight. The
pol ynmer conprised g he{feall ow ng corfstitdent units: - 38 - [err]
Ref erenti al Exanplew? (ﬁESin B)~1041 parft &byl wei ght of 4- acetoxyben20|c
acid, 460 parts byj fief ght? of| 6-Zcet 0X¥- - rrgpht hoi ¢ aci d,
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166 parts by melght of isophthalic acid and 194 parts by wei ght of

1, 4- dlacetoxybenzene were fed to a reactor fitted w a stirrer, a

‘ni tr ogen gas inlet tube and a distilling-off tube. THe content was heat ed
to 2600C in a nitrogen at nosphere and V|gorously stirred at- 260[err]C f os/ -
2.3 hours and at- 280[err]C for 3 hours, - while distilling off acetic acid -

_fromthe reactor. The content was heated to- 320[err]C After stopping. the
i ntroduction of nltrogen the internal pressure of the redctor was _
gradual |y reduced to 0.1 mmHg over a period of 15 minutes. The content was
further stirred at this, tenperature under this pressure for one hour. The
. obt ai ned pEEX@&Pledd an intrinsic viscosity of 5.0 as determined in

pent af | uor ophenol "at _60C with a concen tion_of 0.1%.Db The
polyrrer conpr.i s%et%e‘F%’PFo%\Pﬁﬁn'E ‘s‘tVHi n euf,urgher QQZCWELgFerr] '

_by the following Examples, though it is not limited
to them. | | |
Referential Example 1 (Resin A)

1261 parts by weight of 4-acetoxybenzoic acid
and 691 parts by weight of 6-acetoxy-2-naphthoic'i
-acid were fed to a reactor fitted with a stirrer, :'

a nitrogen gas inlet tube and a distilling-off tube. )

The . content was heated to 250°c in a nitrogen at-

__mosphere_and vigorously stirred at 250°C for 3 hours
and at 280°C for 2 hours, while distilling off acetic
acid:from the.reactor. The content was heated to
320°C. Aafter stopping the introduction of nitrogen,
the internal pressure of the'reactor was-éradually_'
Ireduced to 0. 1 mmHg over a period of 20 minutes.

The content was further stirred at this temperature : \;)

-under this pressure for_l_hour.

hThe obtained:pOIYmer'had an intrinsic“viscosity
of 5.4 as determined in pentafluorophenol at 60°c
. with a concentration of 0.1% by weight. _ |
The polymer comprised the following constituent

units:
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Ref er'enti 4l Exanple 3 (Resin C) 1081 parts by wei ght of 4-acetoxybenzoic
acid, 489 parts by weight of 2,6-diacetoxynaphthal ene and 332 parts by -52
wei ght of terephthalic acid were fed to a reactor fitted with a stirrer, a

ni trggen gas inl et tube and a distilling-off tube. The content was heated
to 25Q[err]C in a nitrogen atnosphere and vigorously stirred at 250[err]C
for 2 hours and at 280[err]C for 2.5 hours, while distilling off acetic

acid fromthe reactor. The content was heated to 320[err]C. After :
stoppi ng the introduction of nitrogen, the internal pressure of the reactor
was gradually reduced to 0.2 mHg over a period of 30 mnutes. The content

was further stirred at this t enper at w~g_aRd §BQer this pressupe for 1.5
T 20 RS 1 2 OYOL TR ., e,
pol yrmer - conprised the f _Lgmdqg constituent - 40 - i o
Referential Example 2 (Reéin B) |
1081 parts by.weight of 4-acetoxybenzoic acid,
460 parts by weight'of_G-aéetoxy-zfnéphthoic_acid,
| 166 parts by weight of_;sdphthalic acid and 194
AN parts by weight éf.l,4-diacétobeenzene were fed
 to a feactor fitted with a stirfe:; a nitrogen gas
inlet tube and a distilling-off tube. The content
~ was heated to 260°C in a'nitrogen.atmosphere and
vigorously stirred'at 2605C for 2.5 hours and at
| . 280°C for 3 hours, while distilling off acetic acid
v from the feactdr. The content'w#s heated to 320°C.
After stopping the introduction of nitrogen, the
internal pressure of the reactor was gradually
reduced £o 0.1 mmHg over a period of 15 miﬂutes.
The éontent_was furthér stirred at this temperature
under this pressure for one hour. - _

The obtained polymer had an intrinsic viscosity
of 5.0 as determined in pentafiuorophehol at 60°C
with a concentration of 0.1% by weiQﬂt.-

The pdlymer comprised the following constituent

~units:
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units: [err] Referential Exanple 4 (Re5|n D). 1612 parts by melght of
6- acet oxy-2-napht hoic acid, 290 parts by wei ght ‘4- acet'oxyacet ani | i de,
249 parts by weight of terephthalic acid and 0. 45 art by weight of sodium,
acetate were fed to a re- actor fitted with a ‘stirrer, a nitrogen gas i et

' tqbé’abd a distillihg-off tube. The content was heated to 250[err]Cin a;
. nitrogen atnosphere and vigor- ously stirred at 250[err]C for one hour’ and’
~at 300[err]C for-3 hours, while distilling off .acetic acid fromthe

. reactor. The content was heated to 340C. After.stopping the introduction of
“nitrogen, the internal pressure of the reactor was gradually reduced to 0.2
nmHg-over a period of 30 mnutes. The content was further stirred at this . .
tenperature under thi-s pressure for 30 m nut es,-@e obtai ned pol ymer had an .
intrinsic viscosity—of 3.9 as d ' L8+n pent af peQrophenol at 60[err]C
wi'th a concentt® CO>- A%4D- | The pol ymérQcenPei g&d the fol | owi ng

.constituent - 41 -~ ' ' - _ C -

| '0__0?. =60/20/10/10

Referential Example 3 (Resin C)

1081 parts by weight of 4-acetoxybenzoic acid,
l‘489iparts by weight of.2,6-diacetoxynaphthalene and
332 parts by _weight of terephthalic acid were fed
to a reactor fitted with a stirrer, a nitrogen gas

" inlet tube and a distilling-off tube. The content
was heated to 250°C in a nitrogen atmosphere and
vigoroﬁsly.stitredVat 250°C:for'2-hours andlat 280°C.
 f6r 2.5 hours, while distilling off acetic acid from
the reactor. The content was heated to 320°c. 'Aftef
stopping the introduction of nitrogen, the internal ' \;J
._;_pressure of the reactor was gradually ‘reduced to ' |
0.2 mmHg over a period-of 30 minutes. The content g
was further Stitred'at'this”temperature and under
this pressure for 1.5 hour. "
The obtained polymer had an intrinsic viscosity
'of 2.5 as determined in pentafluorophenol at 60°c
with a conentration of 0. 1% by weight.

The polyme; comprised the following constituent
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‘units: [err] Exanple 1 A conposition conprising 40 parts by weight of a
|iquid-crystal .polyester (Resi-n A) having a wei ght-average nol ecul ar meigh%g;
of 1207000, prepared in Referential Exanple 1, 30 parts by weight of glass
fibar_and 30,parfs by weight of *woll" a stonite was nolded at 300C with an |
ordingry injection machine into a block for an optical pickup C30 x 55 x 30 -
(height)] shown in Figs..l to 3. This block was subjected to a thernal

cycle test of from=20[err]Cto +80[err].C.. The di nensi onal change of each |
part was 2 p. Conparative Exanple 1 The sanme procedure as that described in
Exanpl e 1 was repeated except that pol yphenyl ene sulfide resin was used

i nst ead of ReFHYE® The obt ai ned bl ock was tested in a simlar manner to

that de-. scribed.in Exanple |.- -The di mensional change of

BEE O ENC) C) R B S
. =50/20/20 o

Refereﬁtial Example 4 (Resin ﬁ) |
1612 parts by weight-of-6-acetoxy-2-naphthoic
/ acid, 290 parts by weight of 4-acetoxyacetanilide,
| 249 parts by weight of terephthalic acid and 0.4
parf by.weight of sodium acetate were fed to a re-
actor fitted with a stirrer, a nitrogen gas iniet '
tube abd a-diSﬁilling-off tube. The content was
heatéa-to 250°C in a nitfogeﬁlatmosphere and:vigor? .
K‘/  ously stirred at 250°C .-for one hour and at 300°C
for 3 hours, while distilling_off aéetic acid from
the reactor. The content was heated to 340°C.
After stopping the introduction of nitrogen, the
inte:nal pressure of the reactor was gradually
réduced to 0.2_mmHg over ‘a period of 30 minutes.
The content was further stirred.at this tempera;ure
under this pressure for 30 minutes. _
- The obtained polymer had an inﬁrinsic viscosity
of-3.9 as_determined'in.pentafluorophendl at 60°C
with a concentration of 0.1% by weight.

The poLymer comprised the following constituent
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each part of the block reached as nuch as 20 p. Exanples 2 to 4 - 42 -

~The .same procedure as that described in Exanple 1 mag%repeated except that

a l'iquid-crystal polyester (Resin B. Cor D) prepared’in Referential - -~

. Exanples 2 to 4,.respectively, was used instead of Resin A The obtalned-J
bLocks wer e subjected to a thermal cycle test under the sane conditions as’

e one used in Exanple 1. The dinensional change was 3[err], 3[err] and

2[err] respectively. Thus, in summary. this invention consists in the use of

a polyester which is capable of formng the anisotropic phase in the nolten .

Sstate and belng nmel t - processabl e.. and which is moulded to form an optical

systenlsetPP Bl ock for an optical pick-up, mhlch bl ock has hi gh order of

di mensi onal stablllty under changing.tenperatures as just denonstrated. In

particul ar the iny bngdeS - -AD opmlcal syste etting block for an _i_
_ optlcal _ _-0—! | l .b."- /-»OCC.O- , _
-=70/15/15

| Example 1
A composition comprising 40 parts by weight
‘of a liquid-crystal polyester (Resin A) having a
' weight~average.molecular_weight of 20,000, prepared S
in Referential Example 1, 301pafts-by ﬁeight79f
glass fiber and_BO-éaéts by ﬁgight of woll a stonite
was moldéd-a£ 300°C with an ordina:y inﬁecti§n- |
'-mééhine into a block for an'optical bickﬁp7t30 x 55 x
30 (height)] shown in Figs. 1 to 3. | .
 This block waé.subjéc£ed'to a thermal cycle.
test of from -20°C to +80°C. The dimensiénél change
of each part was 2 p. I o | R .\;)
- Comparative Exampie 1 | | | | | |
| The same procedure as that described in Examp1eﬁ
1 was repeated except that'pdlyphenylene sulfide |
resin was used instead of Resin A. ?he'obtaiﬁed _
block was tested in a éimilar manner to that de-
scribed in Example 1..-The dimensional change'of;
éach'partfof the block reached'as much as 20 u.

Examples 2 to 4
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pi ck-up,

hi gh order of dinensional

the setting bl ock being noulded to shape froma plastics
conposi tion and housing a plurality of conponents of the optical

syst ey and wherein the setting block is noulded to shapé froma pol yester
whi cht s capabl e of form ng the anisotropic phase in the nolten state and

“thh(ls el t prOceﬁﬁébésméOpEBGEGurénQSWEhSB #688riBeaded ERampaperhas a
stability even when subjected to fluctuations of

tenperature i nwiderépegeedi axeept| ehatCat dighia-8bfeta} Cpolydster

Preferably the polyester is a wholly aromati c pol yester having a wei ght

aver age nDIecu(&csmnlghtCoerD)Oﬁﬁeperea 9f0Referanvhal| Bxamphesi 2 to

pol yesteram de with a weight average nol ecul ar wei ght of 10,000 to 30.000.
I.n preferred efbotiespactivehe, pwaynnseéflnﬁéeeétoﬁaﬁe§y8t6n1s@helng bl ock
is a polyester or a polythiol ester or a Eolyester am de_or a conbination
of two or threebbainedshlagks werenhsykien

et A phermal cycle test

unde; the same conditions as the one used in

Example 1. The dimensional change was 3y, 3p and

2u respectively.
Thus. in summary this 1nvention consists 1n the
use of a polyester which is capable of forming the

anisotropic phase in the molten state and being

‘melt-processable, and which is moulded to form an

optieel system setting block for an'optical pick—up.
which block has high order of dimensional stability
under changing temperatures as just demonstrated.'

- In particular the invention provides:-

An optical systenm settihg block for an optical'
pick-up, the setting block being moulded to shape from

a plastics composition and housing a plurality of

- components of the optical pick-up system. and wherein

the setting block is moulded to shape from a polyester

" which is capable of forming the anieotropic phase in

the molten state and which is melt precessable to
shape, and which wheh moulded to gshape has a high order
of dimensional stability even when subjected to
fluctuations of temperature.in the range_minus 20°C

to plus 80°C.
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descri bed above in-the text which are capable of adopting the anisotropic '
~phase in the nolten state and during melt- processing In a first such '

- preferred enbodi ment, a pol yester conprises:- a) one or nore of aronatlc

di car boxylic acids and/or cycl oal i phatic dicarboxylic acids, and one or. _
nU&e of aromatic diols. cycloaliphatic diols and/or allphatlc di ol s, and/ or

conprises b) one or nore of aromatic hydroxycarboxylic acids. - 44-  Ina .

second such prefRreferabipdimenpolyester hiola csiellyoaponsgtic- a) one or .-
more of aromatic dicarboxylic acids and/or . cycloaliphatic di carboxylic
aci ds, -and nﬁie/e&ﬁremﬂmrmgaamwl@t dverate matiecular oveightiof ol phenol's.

and/or conprises b) one or nore of aromatic thiol carboxylic acids.
20,000 to 25 OOO or a wholly aromatlc polyesteramlde

_w1th a'we1ghtaaverage molecular weight of_1o.ooo to:
30,000, | | |
In preferred emhodiments. the polymer of the.
optical- system settipg bloek is-a polyes;er or a.
polythiol_eéter er a'polyester'amideeer a combination
of two or three ef'these such as thoee-iﬂ GROUP A as | g;)-._
described above in the text which are eapable of o
'adopting'the'anisotrOpic_phase'in the meiten state_and
during melt- process1nq
In a first such preferred embodlment. a polyester
comprlses:- |
a) one or mofe‘of-a:omatic dicarboxylic acids \u)
and/or cycloaliphatic dicarboxylic acids.aand-one
ot mere of.ardmatic-diols._cjcloaliphatie diols
and/or aiiphatic'diols._V | |
~ and/or compfises |

b) one or more of aromatic hydroxycarboxylic acids.
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In a third such pref erred enbodi nent a pol yest eram de. conprlses - a) one or

nmore of aromatic dicarboxylic acids and/or cycloaliphatic dicarboxylic
acids,. one or .nore of aromatic hydrocarboxylic. acids, and one or nore- of
aronmatd ¢ hydroxylanlnes and/ or aronatic diam-nes and conprises b) one or
nore ¢f aromatic diols, cycloaliphatic.diols, and/or aliphatic diols. In
anot her such enbodinent, the polyner is an.aronatic pol yester .in ' -
conmbi nation with an‘aromatic pol yesteranide, the polymer being in the
ani sotropi ¢ phase when noul ded. Polﬁglkylene t erepht hal ate in which the
al kyl group has 2 toln adapBeAngt Sushi preferaedegmhodiments apodythiol

Preferably the E ¥ester contains at |east 10 nol % of a napht hal ene - 45 -

npi et y- cont ai ni EcGPPPRYSEAI'T such as 6- hydroxy- 2- napht hoyl ;

2, 6- d|hydroxynaphthal§noheagg more of aromatic d1carboxy11c acids

and/or cycloaliphatic d1carboxy11c acids, and omne
or more of aromatic dithiols and/or aromatic
thiolphenols |
and/or comprises

. b) one or more of aromatic thiolcarboxylic acids.

\J_ " In a third such preferred embodimeht a
poiyestéramide bomprises:f
a) one or more of aromatic dicarboxylic acids
_ and/orICYCloaliphatic dicarboxylic acids, one or
_ more of aromatic hydrOcafbokylic acids, and one or
{aJ ..~ more of aromatic'hydroxyiamines and/or aromafic -
diamines | | | |
and comprises
b) one or more of aromatic diols, cycloaliphatic
N, diols, and/or aliphatic diols.

In another such embodiment, the polymer is an
aromatic polyester in combination with an aromatic
polyesteramide, the polymer being im the anisotropic
Phase when,moulded._-Polyaikylene.terephthalate in

| which the alkyl group has 2 to 4 carbon atoms is
_preferied as such a polymer. Preferably the polyester

- contains at least 10 mol% of a naphthalene
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- 2,6-di carboxynapht hal ene. Preferred.pol yesteranides are those having a -~
- recurring unit- conprising the above-nentioned napht hal.ene noi.ety and

4- am nophenol or- 1 ,4-phenyl enedi-an ne nolety The poleyner enpl oyed in the

© 'setting bl ock of t he i-nvention. includes t hose wherei n part of a pol yner

" ‘chgin of the polymer conprises a segnent of the anisotropic mol t en

phase- f or m ng polyner and t he bal-ance conprises a segnent of a -
t her nopl astic resi-n whi ch does not form-an ani sot ropi c mol ten phase. |In one
embodi ment of the invention, the pol yester is conbined with a filler and

gl ass f|bresmpoetyrnpataesungcamp@smnmenumam waich @socessi ng i nto the body,
the filler, with the glass fibres; not exceeding 70% by wei ght of the-
conposi ti on. 6ARY4 Fﬁ§YFﬁvBﬁPh6h°¥%beRd@‘@éhQQﬁﬂﬂMQQRht ng an

Ct
optical systems ttln bl-ock_f an opt.ical_pickup, conpr|3|n t he step of
|nJect|on nnghél §cane ﬁV?&PPG%P& BﬁasePE elfgr ﬁ@ét l yester. -

,46 i -are those hav1ng a recurring unit compr1s1ng the
above—ment1oned naphthalene moiety and 4-am1nophenol or
1 4—pheny1ened1am1ne m01ety ' |
The polymer employed in the sett1ng block of the
'1nvent1on includes those where1n part of a polymer - U
chain of the polymer comprises a segment of;the
anisotropic molten phaseeforming”polymer.and the
u_balahcefcomptises a segment.of a'therm0plastic'resin
‘which does not form an anisotropic molten phase.
; In one embodiment of the invention,-the polyester
is combined with a filler and glass fibres to form a \,J
.resin compositloh for ﬁelt—processing into the body, |
the f1ller, with the glass fibres, not exceed1ng 70% by

'_we1ght of the compos1t10n

And the ihvention extends to a method of
manufacturing an opt1cal system setting block for an |
-'opt1ca1 p1ckup, comprls1ng the step of 1n3ect1on
mouldlng.an an;sotrop1c phase_of a melt-processable

polyester.
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CLAI M5 1. An optical pick=up which includes an'optical system setting
bl ock noul ded from a pol yester being capable of form ng the anisotropic

phase @i n the nolten state and being nelt-processable. 2. . An optical

pi ck=up as clalned in aiml1 which conprises a principal optical system
an addi tional optical systemand a setti §&&AIMSck to | ocate.the conponents
for the systens, said block having been made of said pol yester. 3. A
optical pick-up as ¢laimed in-CGaim1l or 2, in which said polyester
conprises an inorganic filler. 4. An optical pick-up as claimed in daim

1, in which said polyester is an aromatic polyester in conbination with an
aromatic pol yesteram ge, j I.Ss L o joul ded. 5.
A optical pick- ulpe; as @fa?%id&% %%llgrﬁs %ﬁé}\?\hﬁlz sge%)hgﬁ yétlf cont ai ns
at | east 10_ Mol %At éin f‘@eﬁm@ﬁi’é %‘f‘oéﬁ@'ﬁéﬂl&é’&‘tﬁ&h”& pELyEstEp Hé‘iﬁg - A7 -
capable of forming the anisotropic phase in the molten

state and being melt-processable.

2. An optlcal plck—up as claimed in Claim 1 whlch
comprises a pr1nc1pa1 optical system, an additional
optical system and a-sett1ng_b10ck to locate the
-components for the systems, said blbck having been made

of said polyester.

3. A optical pick-up as claimed in Claim 1 or 2, in |

T  which said polyester comprises an inorganic filler.

4. An optical pick-up as claimed in Claim 1, in which
said polyester is an aromatic polyester in tombination
N with an aromatic polyesteramide, which is in the

‘anisotropic phase when moulded.

5. A optical pick-up as claimed in Claim 3, in which
said'polyéstef'contains at least 10 mol% of a

naphthalene moiety~containing recurring unit.
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6. A optical- pick-up as claimed in Caiml,vherein part of a polyner

chain of said polyester conprises a segnent of the apjpsotropic nolten

- phase-formng- pol yester and the bal ance conprises a Q gment qf a .

" thernopl astic resin which does not form an-anisotropic nol t en phase. 7.\~J
Ad(nnlcaJ pi ck-up according to 'claim1, characterised in that said .
'polyester i's combined. with a filler and glass fibres to forma resin

~conposition for mé optriceds gimk-un Asalhimet) in HElgin IJer wherein gl ass’
‘fibres not exceedlng 70@6by wei ght, of the conposition. 8. A settlng bl ock
for. an optic®RIBi Qh?e“SeQ# i 975 & BRIy 9R% 87y ‘Fﬂﬂ‘j}"f’i’e’iﬁﬁ Ashape

opt ol "pi ok? GERSRY 2%' it %r%ogaoa‘fpsﬁfé %féq“x{qgélﬁ%%%q AR U
f I h f f h h
morten o a comyehern g S Heebled YPRALE £ T R Tnen noul dec

h I
to shape has i JiBBASIANY U mgoc[ ks W plfdm%gg; shigoilgpiyations:

of tenperatur range mnus
"molten phase.

7. n optical pick-uPIACCdrding3to claim 1,
characferisgd'in'that‘éaid:901Yester.is COmbinéd with'é _ k;);;:
'filler,andfglaSS fibres to'form'a'resin.composition fbr o
melt—froceésing into said body;-the filler and -the.
glass fibres not exceed1ng 70% by welght of the B

compos1t1on

- 8. . A setting block for'én optichllpick—ﬁp_SYStem, the
éetting_block being moulded to Shape from a plastics

-'composition and housing a_plutality of components of

.fthe 6ptica1 pick-up system,  and whérein the Setting

~ block is moulded to shape from a polyester which is
capable of forming thenaniéotropic phase in the molten
state and which iS-melt:procéésable to shape, énd which
‘when moulded to shape has a.dimensional stability evén.'
when subjected'to flﬁcfuations of'temperatﬁre in the

~range minus 20°C to plus;80°C.

* ¢ L M S *.
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- 48- 9. A setting block as claimed in Caim8 wherein, the polyester é&f
i st agwholly aronatic polyester having a wei ght average nol ecul ar wei ght of
20,000 to 25,000, or a whol |y aromatic pol yesterami de with a wei ght average
nol ular wei ght “of 10,000 to 36, 000: 10. A nethod of manuf acturing an

optic system setting bl ock for an optical pickup, comprising the step of
|nJect|on nDuIdlng an ani sotropi c phase of a nelt-processabl e pol yester. -
49 - . 9. A sett1ng block as claimed in C1a1m 8 wherein, the

polyester is a wholly aromatic polyester having a -
weight average molecular weight of 20,000 to 25,000, or
a wholly aromatic polyesteramide with a weight average

molecular weight of 10,000 to 30,000,

10. A method of manufacturing an optical system
setting block for an optical pickup, comprising the
step of injection moulding an anisotropic phase of a

melt-processable polyestef.

A
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