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Def ensse The present Applicant has found now that the above reported drawbacks affecting the prior art can be over-
) come by means of the liquid composition of the present invention, which can be easily polymerized by free-
radical polymerization, with a low shrinkage during polymerization, in order to yleld organic glasses endowed
with high values of thermal distorsion temperature.
“This invention, therefore provides a liquid composition polymerizable by free-radical polymerization and

30  withlow shrinkage for producing highly thermally stable organic glasses, characterized in that it is obtalned by
subjecting fo a transesterification reaction, at a temperature of from 80°C to 160°C, preferably from 90°C to
130°C, in the presence of an alkaline catalyst, diallyl carbonate (component A) with a mixture of

~— an either linear, or a branched aliphatic diof having from 3 to 10 carbon atoms (component B), and

— an elther linear, or a branched afiphatic, cycloaliphatic, or heterocyclic polyol having from 4 to 20 carbon
85 atoms and from 3 to 6 hydroxy! groups (component C),

or, as an alternative, with a mixture of :

— (component B) as defined hereinabove, and

~— a cycloaliphatic diol (component C’),the molar ratio of (Component A) to (Component B + Component

C), orof (Component A) to (Component B + Component C') being equal to, or greater than 3 : 1, the amount
0 of (Component C) in the (Component B + Component C) mixture bsing equal to, or lower than 70% by

weight, the amount of (Component C’) in the (Component B + Component C*) mixture being equal to, or

lower than 90% by weight, and adding to the thus obtained transesterification reaction product an amount

€ polymerization initiator of from 1% to 6% by weightrelative to the weight of sald transesterification reaction

product.

45 Acooldlnghtheprefemdfonnofpracﬂealembodhnmt.mevaluesofmenlolarraﬂosof(A)l(B+C) and
(AY(B + C*) are kept comprised within & range of from 3/1 to 12/1, and the (C) and (C') components are re-
spectively present in an amount comprised within the range of from 20 to 80% and of from 20 to 80% by weight
in the mixture (B + C) and (B + C").

The (B) diols used for the purposes of the present invention are the either linear or branched aliphatic diols

50  containing from 3 to 10 carbon atoms in their molecule.

Specific examples of diols are diethylene glycol, triethylene glyod. tetraathylene glycal, 1,4-butane-diol,
1,6-hexane-diol, 1,3-propane-diol, neopentyl glycol, dipropylene glycol and 2,2 ,4-trimethyl-1,3-pentanediol.

Among them, diethylene glycol is preferved.

The (C) polyals, used for the purposes of the present invention, are either linear or branched aliphatic, cyc-

65 loaliphatic or heterocyclic polyols, containing from 4 to 20 carbon atoms, and from 3 to 6 hydroxy groups in
their molecule.

Specific examples of polyals sultable for the intended purpose are : pentaerythritol, trimethylolpropane, di-
pentaerythritol, di-trimethyfol-propane and tris(hydroxysthyl)isocyanurate,
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: LPC- 10 vocoder. The basic nethod is to-enploy the Linear Predict Coding
(LPC) speech synthesis filter of the standard 10 vocoder, but to use
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The composition is finally submitted, if necessary, to ﬂltration. afier a preliminary treatment with activated
charcoal.

The composition according to the present invention is liquid at room temperature, and has viscosity values

comprised within the range of from 15.10-¢ m¥s to 300.10-* m?/s (15 to 300) cst and density values of the order
30 of 1.1-1.3 g/ml.

The composition of the present invention is a complex mixture containing allyl-carbonates of the (B) com-
ponent and of the (C) or (C') component, in either monomer or oligomer form, as Well as mixed oligomer allyl-
carbonates of sald (B) and (C) or (C') components, with the relative amounts of said constituents of the
composition mainly depending on the preselected ratios of the (A), (B) and (C) or (C’) reactants.

35 This composition can be transformed into organic glasses, by means of free-radical polymerization, with
the usual "casting” technique.

For that purpose, to the composition one or more polymerization Inlﬂabr(s) is(are) added, which are saluble
in the same composition, and is(are) capable of generating free radicals at femperatures comprised within the
range of from 30° fo 120°C.

40 Preferred examples of such initlators are dl-oydo-hexyl-psmxy—dlwbonate di-Isopropyl-peroxy-dicarbo-
nate, di-benzoyl-peroxide, di-sec.-butyl-peroxy-dicarbonate and sec.-butyl-cyclohexyl-peroxy-dicarbonate.

The amount of initiator may generally vary within the range of from 1 to 6 parts by weight per each 100

parts by weight of the composition.

The composition can additionalty contain one or more conventional additive(s), such as stabllizers, lubric-

45 ants, dyes, pigments, U.V.-absorbers, I.R.-absorbers, with the overall amount of such additives being anyway
not higher than 1 part by weight per each 100 parts by weight of the same compasition.

The composition of the present invention containing the initiator, and, possibly, one or more additive(s)
selected from the above mentioned additives, is transformed into the relevant organic glass by operating at
temperatures comprised within the range of from 30° to 120°C, with polymerization times which can be generally

60  comprised within the range of from 1 to 100 hours,

During the polymerization, small-extent phenomena of shrinkage occur, and the organic glasses obtained
have a high thermal distorsion temperature (HDT higher than approximately 90°C, when determined by ASTM
D-848), and a good set of optical and physical/mechanical characteristics.

The so-obtained organic glasses are particularly useful jn protecting shields (e.g., forwelders), in sight win-

65  dows (e.g., in blast fumaces), in windows in the transportation sector and in the civil building sector, in lenses
for vehicle lights, in solar and photovoltaic collectors and panels, in substrates for optical disks and in panels
for displays.

The following experimental Examples are reported for exemplifying purposes.
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characterize as a "Signal Quality Detectar” “and by estimating the LPC

* di stance between contiguous frames. Presumably, if 10 the quality
detector indicates an unusable or éMﬁsﬁfane and the LPC di stance neasure
bet ween the "bad" frame and the previous "good” frane is above a threshold,
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bit error EQ%E Hgd& di gi taI nmobi | e rad| o channel . Anot her
enbodi men iti on seeks to provide error detectlon t echni ques
for linear _ pefractive index (n2) measured by Abbe refractometer (ASTM D-542) ;

—- Haze and transmittance at visible wave lengths (%) : measured by using Gardner’s Hazegard XL-211
2 (ASTM D-1003) ;
—- Yellow index (Y1), defined as :

100
o Yl = (---) » (1'.277X'1 «062)
Y

as determined by means of Gardnier’s XL-805 colorimeter (ASTM D-1925).

35
b) Physical and Mechanical Characteristics
_ — Denslty : as determined by means of the hydrostatic balance at the temperature of 25°C (ASTM D-792);
et — Shrinkage during polymerization, computed by means of the following formula :
40 Shrinkage % =
(polymer density - monomer density)
45 polymer density

— Rockwell hardness (M), as measured by the Rockwell durometer (ASTM D-785) ;

— Elastic modulus at bending (ASTM D-790) ;

50 ~ Abrasion resistance, Taber method (ASTM D-1044, modified), carried out with a couple of grinding
wheels CS-10F and under a load of 500 g on both wheels.

The results are expressed as the ratio of the number of passages necessary for producing a 10% increase
in Haze for the sample being tested, to the same parameterfora reference sample of poly-methyimethacrylate
(PMMA). :

65 On the neufral lenses, the
— Sutheriand Abrasion Resistance is determined.
The test consists in camrying out 25 abrasive cycles (50 passages), on the neutral lenses, of a pad of 2/0-
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predlctlve vocoders which are inexpensive to | npl ement and require no error
correcting codes. According to a first as%gyhhof the present 10 i nventi on,
there is provided a nethod for pr ot et § ?‘F& | ti-pul se speech coder from
fading and random bit errors conprising the steps of: encoding speech as a
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conpri siNg: a4 tid'rQ % speech enco er or encod| ng speech as |ine
spectrum pair requéency coeff|C| ents, pitch l'ag data, pitch gain data, and

pul se anmpl i tpflRmialichdniiidtce#n 30 data; a checksum generator for generating
separate checksums for tne |line spectrumpair frequency coefficients, pitch

| ag dat ass pLLRAéut DitlorioR Ferperdhsle Padeidad Nl i t ude and position data; 35 a
mul ti pl exer for conbining sald separate checksunms with said |ine spectrum
pai r frequencyl.s2 MRa(HDT), @SEmMD=$48)pi t ch | ag data, pitch gain data, and pul se

anplitude and position data to conprise a frane; and 5 means for

comuni cati Examplegd frane to a decodi ng
20

S To a three-neck flask with jacket, fitted with a thermometer, a magnetic stirrer and an overhead distillation
column with 20 perforated trays, there are charged : .

2 - Trimethylol=propane (THP) 60 g (0.447 mol)
- biethylene glycol (DEG) 140 g (1.320 mol)
- piallyl-carbonate (DAC) 1,254 g (8,835 mol)

%0 - Solution at 30X by weipht of sodium methoxide din

methanol 2 0.20 ml

The reaction Is carried out for 45 minutes at a temperature of 88-118°C, and under a pressure of 1989.95
hPa (150 torr), with aliyl alcohol being distilled off as it forms (total 230 g ; purity of 99,0%.).
Afier cooling, the reaction mixture is washed with two portions of 500 ml each, of distilied water.
The excess of diallyl-carbonate is distiled under 1 tor, with increasing temperature up to 120°C.
St €0 The obtained product Is decolorized by contactwith 2% by weight of activated charcoal, for 4 hours at 80°C,
and is then filtered.
In this way, 500 g is obtained of a liquid product having the following characteristics :

€ - viscosity (25°¢) : 34,5.10% mi/s (34.5 cst)
~ vensity 20°0) : 1.164 g/ml
-~ Refractive index (nzbo) : 1.4585
s = Colour C(APHA) : 15
This product is a mixture of both monomer and ofigomer diethylene glycol bis(allyl-carbonate), trimethylol-
propane tris(allyl-carbonate), and of mixed allyl-carbonates, having the following presumed composition :
5 .



system In a preferred enbodi nent, t:he invention contenpl ates enpl oynent of
a synthetic regeneration algorithmwhich uses only the bits in the
transmitted 10 frame that are per gpiggsizaie significant, or the
"percéptually significant" bits. Mre specifically, parity checksumbits

are added each fr f eech coder bits in the transmtter. The bits
Dlaifens vl T g osee;

are then Tl bil e fading environnent which 15 i nduces

bursty error patterns in the stream In the receiver, the parit¥4 checksum |

bits and speeditl LxiferCiy-Os Cxi0L Clig e Gy oOUEH o7 Bl 51018~ Qh ~EHoGCHTEY 0ccurred -
in a particular section of |lthe bit stream Detect errors are flagged, and
Ahis information is transmtted 20 to the speech decoder. The speech
decoder uses tuthemeror flageit o nDdk5y8%tBy owépghtsi gnal such t hat
perceptual artifacts in the qutput Seﬁgh are minimzed. Miltiple checksuns
are used per AYBRE specifiEH |y, si eh®cPEcHeIMt ure enpl oyed, three for
25 lingg spectrum pair frequencies (LSPFs), one for pitch data, and one each
f or each -OfrinkdthyoBpropané trisamybcdrtmnatplul se positi on and anplitude data. The use
of multiple checksuns provides inproved performance during fades and during
periods of heavygiadiggyn errors. T{ﬁjmwnnghtpoth as to organisation
and net hod of operation, nay best be understood by reference to the
followng illustrative desﬁ(ﬂgi"ﬁﬂ'ﬁoﬁ(G&{EQTE'TQ'&BQI'E“EH'% with the

acconpanyi ng drawi ng(s) in which: 5 Figure 1 is a block diagram

showi ng i npl enentation of the basic nulti-pulse technique for exciting the
speech synthesis filter of a standard voice coder; Figure 2a is a graph

show %;1 a typicgl;ime@ ce input signal; $0,4% by “Eg9H£§ 2b is an excitation

sivgnal® derived fromthe
0 CH_CH 0
CH : 1 23 -
ZSCH-CHZ-O-C-O(cuz-f-cuz-.o-c-mZCHZ-CH’C"Z
25 CHZ-O-CH-O-CHZ‘-CPCHz'
0
~— Mixed allyl-carbonate : 10.1% by weight
30
ﬁ .
- - - (e - w(eC=0~CH -cﬂscu
._?CHZ Cl-lzotﬂz cuzoco > 2
C=0 CH_~CH o
3 ] 1 2 3 J
O-CHZ-Il:-CHZ-O-C-O-CHZ-_CHH:HZ
o CHz-o-ﬁ-o-CHz-CHfCHz
" - 0
with the residual percentage being essentially constituted by the higher oligomers of the above disclosed
species.
45 Example 2
To the same equipment as disclosed in Example 1, there are charged :
50
&5
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i nput signal shown in Figure 2a by a conventional nulti-pulse vocoder as
shown in Figure 1, Figure 2c ts an output signal constructed by the vocoder
shown .in Figure 1 using the excitati epnosozssaB115 of Figure 2b; Figure 3 is
a diagram showi ng-the format of the frame according to the invention,
including the bits transmtted, per frame, to a nulti-pul se receiver;
Figure 4 is a-bltacks thyaiioxyeithlyldtisotysqueat €0CTHpti enent ati on of the

i nvention; and Figure 5a is a graph showing a typical fading output

signal; Figure 5b shows an output signal produced L%qfﬂg Qh@g-ﬂﬂﬁut“éi’gnal of
Figure 5a by a QAL LIULL (oER)pul se vocoderso g g FRes gy A1
sut put signal producéd using the input signal of Figure 5a by the présent

i nvention. | n=em®iadlirtgcceirbobpatec (PAEdE - phase t etieQue,g &9 Sowmold; Fi gure
1, the input si | &t A (shoym,in 30 Figure 2) is ftirst analysed in a

li near predicti %&q‘cuot i°fg %EchagnaPysﬁ#&‘ cu?% lﬁéb'ﬁ)r&f[}i'&;dsfet q&f

| i near pf%dicti eethadniodrs coefficients called |ine sgects wo.pair frequency

coefficients. These coefficients, when used ih an all-pole LPC synthesis 35
resenbl es the

filter 11, produce a filter transfh%lrmfunction thfat clgggealn " 95

myﬁﬁ%ﬁ%%zgg@ﬁ” T ST
d 13B, d ap ' , ; ' B

e R P P T T

n
that, when feghodIt 0 orma porn

that closely rfgesbiusedpittud Riitdre Q) at point A This is acconplished
by sel ecting U hidibky 32 b BoblalnBd\or ald pHodaL HaviAt e foffbwibly Chafdctenistict £
per cept ugl |y weighted difference _

- Viscosity (25°¢) : 47,06,10"6 m/s (47.06 cst)

- Density ¢20°c) H 1.195 g/mt
2% ~ Refractive index (nio) : 1.4640

= Colour (APHA) H 15

This product Is a mixture of both monomer and ofigomer diethylene glycol bis(allyl-carbonate), tris-(hyd-
30 roxyethyl)isocyanurate tris(allyl-carbonate), and of mixed allyl-carbonates, having the following presumed
composition : .

— Diethylene glycol bis(allyl-carbonate) :

?-CHZ-CH=CHZ

- » i

N o 0CCHZ—CHZ—O-CHZ-CHz-o-c-O)n-CHz-CHﬂ:Hz

monomer n=1 64.8X by weight;
dimer n=2 6.8% by weight.

45
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bet ween the candi date out put sequence and the input sequence. Trace B in
Figure 2 depicts the pulse excitation for 10 filter 11, and trade C
shows the’output signal of the sysgggioakeee{ esenbl ance of signals at input
A and out put C shoul d be not ed. Perceptual weighting is provided by the
weighting filters 13A and 13B. The transfer function of these filters is
deri ved ijﬂf(i'm%W?Wic%ﬂ%Tbg?@? A nore conplete 15 understanding
of the basic nmulti-pul se technique may be gained -fromthe aforenentioned
Atal et al. p#sftomedpcech coder dat 49=R%t bxyr wedghssified for fade

protection are digy into two groups: gpectral and pitch_.lag.gata which
are sg‘;t once perf\“f&Sszarrpl e (24 mllisegond) 20 frame,ﬁhﬂgggci tation

and pitch tap gaitq dd-x-0kicHl=THe sSent Jhree ti gpetchragee-0&-cihree
subframes per fram® THe exci at iox_ape”phach #4p 8ai nzdatﬁ repr@sents one
64 sanple (8 millisecofd) subfram of ¥ speech¥ The spectral ®data

is c@prised of ten LPC filter ¢oefficients. It woul'd be a sinple
matter to directly 25 quantize tWef peients and.send themto the
recei ver- over the fading channel 97but t r pervorgance i s very poor in
environments of 0.5%bit error rates (BE L or grealler. Instead, the set of
LPC coefficients is first translated i'nt BHERH,TABCEPzER;TRHBGHS

frequanci es (d$Rey. The LSPFs have aosx”UQhuP%ﬁﬂ tolerance to bit errors
than the standard LPC coefficients and al SO posSess other properties that
are exploitable by the synthetic regeneration algorithmutilized in the

i nventi on. A conplete discussion of LPC coefficient/line spectrum
pair conversionggkggrithnms is 35 provi&led by N. Sugarm'ra&;B H in
"&wan? zer Desi ¢n i n8LSP Speech Analgsi s-Synthesis", T our nal of
sel ected Areas EH,€0t niccugi-on , vol . H -19%-,0)?}! 432-440.
For transm ssion, "eacl LSPF"is h‘d@ﬁ uarkti z& adkor in§ to an

opti mal LI oyd-Max chaFacteristic dejived frfopm5 a speecf? dat abase. The
LI oyd,Max characteristic is described by

M ni mum Di stortion", |ILE )
d‘¢¢~\\\“

00
I ':l _
CH -CHZ-O" =0-CH_~CH=CH

Max in "Quantizing for

2 2 2
30
— Mixed allyl-carbonate : 5.1% by welight
cuz-.o-caz-caz-o-c-o-cnz-cn-caé CII2=CH
35 , _
H,~0-C=0~CH_~CH CH,~CH,~0-C~0-CH
27 0Tfjm0CHymcH, 27 HT07 7O
| 0 Ny - 0
£ _
’ 1
cnz-caz-o-c-o-cuz-cncuz
o _
: with the residual percentage being essentially constituted by the higher oligomers of the above species.
Example 3
50 To the same equlpmentasdisclased in Example 1, there are charged :



Transactions on Information Theory, March 1960, pp. 7-12. Thirty-nine bits

are aIIocated for transm ssion of the ten frequencies; the individual

allocation to quantize a 10 particuF8P392¥4&ncy is given in Table 1 and

the frame for rrat is shown in Figure 3. These, all ocati ons have been-

optim zed for %h qual | t%/ speech product | on TQ(%L B‘.t Al'l ocation for
e to 53 b H

Mul ti pul se CGd8fniserythr 4

bi t's Frequencyozethytene glycot 4 bli@sfi@ﬂuﬁnon 3ot>' 5
bits Fre%uency 5 bits_Frequency 5 5 .
bits.20 L8ppliylncarbonate, oquepcy B47 9 (6.66 mol); 4 g _
A¥equency 7 - Sotution st 30% 3b|9' tﬁeEﬁﬁﬂU@f‘C%o&iu- methoxide in 3 Dits
Frequency 9 requency 3 bits
25 Total LSPF®Bthanekane 0.40 =t. 39 bits Pitch La

7 bits Pigch Tap Gain (B) 5b|ts Subframe data Anpl i tudes

(6 X 6 bits) Thereasfionl dafie® SNt fok s iRutssht & tefhpbiatu tzgog-ﬂvc?’ﬁ:d'ﬂh&?a @QumIQaF fHo,95
bi t s/ subf rampag;?(m wmmuylaleoholbemgdlsunedoffasltfom tion
bits/frane , the reaction mixturedswashedWith ﬁgﬁ'ﬁle&fh SHidisfiled Wase

277 bits [ Tot atheleRdess afdlawwelﬂonéak thentitfed aﬁaa) 1 aas hPa (1 tom), mmmslﬁﬁﬁmbéme up
RD-19, 960 id12e°¢.he LSPFS, the pitch lag data is updated once per 24

m || isecond f reeso obtalifed pdactis deadigrized with 2% ByMeighhef attiviated chiarvedl for 8 Bours all 80PC @nd is S

transm ttedthenfiteresl. 7-bit binary equivalent form 5 The excitation and
pitch tap gai rinthisiway80g ismlitainediofwiliquid predubt hévingSbenfollowing oharaslegsticat | on
subfrane, i.e., every 8 mll ioseconds. The excitati or& sul frame :
s 20 =~ Viscosity (25 ¢) : 87,7.10 © m*/s (87.7 cst)
- bensity 20°0) : 1.1939 g/l
= Refractive index (nzoo)- H 1.4616
2% -~ Colour CAPHA) : 5

This product Is a mixture of both monomer.and oligomer diethylene glycol bis(allyl-carbonate), pentaeryt-
hrito! tetrakis(allyl-carbonate), and of mixed allyl-carbonates, having the following presumed composition :

30
— Diethylene glycol bis(allyl-carbonate) :
?-CHZ-C}FCHZ-'
% cx=0 "
l
O(CHZ-Cﬂz-O-CHz-CHz-O-C-O) -CHZ-CH'BCHZ
o monomer n=1 53.9% by weight;
w
“ dimer n=2 9.0X by weight.,
— Pentaerythritol tetrakis(allyl-carbonate) :
d monomer 13.0X by weight;
I 0-CH_~CH=CH,)
C(CHZ 0-C 2 274
% dimer - 2.5% by weight.
55



conprises six pulse positions, six pul se .anplitudes, and the pitch tap
-galn data. This-data specifies the excitation that will-be fed to an
all-pole fillter forned by decodingﬁ;ﬂ$ LSPEf back into 10 ° LPC
coefficients. Pul se positions, Qe 9%5%E by integer nunbers between 0
and 63 which represent the actual pasition of the pulse within the 64
sanpl e excitation subfrane, are sent in thegr 6-bit binary equivalent form
Pul se anplitudes are nonuniformy quantized!usin a Ll oyd- Max
characteristic 15 data-derived scal af#gu@ntT9eed,WhH3ttach anplitude

allotted six bits. The pitcly tap gajn data ¢s also quantized with a

Ll oyd-fax quantizer using fiv bits. The tofal number of bits for each
subfrane is 77. cﬂléﬂ‘&mﬂzbi%s-péwgaﬁeﬂ?-re- ¢Hy-owe@H at i on and pitch
tap gain-data. - 1f the 20} pitch |

a nd> LPC d&ta are incl uded,

a total of 277 bits per frame are traﬁ§zﬁ?T%ﬁ‘?'$fp‘@ﬁ°ébt of bit errors on
t he oy} put speech quality depends on the cqogefficient that is perturbed by
the error and the significance of the individual bit perturbed within that
25 coeffigj X e mght expect that bit error in the nost
signifi canﬁ'ﬁ@%‘l%?fﬁ sé%"ﬁ't‘@ge creates nore havoc in the output signal
than an error in the least significant bit of the pulse position. This is
i ndeedgt rue. ?mcigmmm is to determ ne which group of bits requires the

" 30 nobst "pro ion". ctually, the invention does not protect bits from
errors but ingtead provides an error detection schenme. Thus the bits that
are nost SsensioiCHS -t/ SD-CHS ~EHSLobe- rJig L gt e cgngw edge of
an error occurren€e nfst bé gg Iier In &?e@g% syint hesﬂztectﬁg-c\léa?ue for the
35~"caerespondi ng incorrectly decod®d coefficient. @ GB 9025313.9
Copendi ng application Serial No. 07/441, 022/ describes a systemthat selects
t he nost wiithe rediduel perceatagecheing espentially-donatituted by the higher pligomers ofihe:ahove specieter .
The present invention inproves on that systemby providing a facility to

sel ect  Example4
25

By operating according to as disclosed in Examples 1-3, the polymerizable compositions Nos. 1, 2, 3 and
4 are prepared by reacting diallyl-carbonate (DAC) with mixtures of pentaerythritol (PE) and diethylene glycol
(DEG), at various molar ratios (R) of DAC to the sum of (PE + DEG), as shown In following Table 1. In said
table, also the characteristics of viscosity (at 25°C) ; density (g/m! at 20°C) and refractive index (nZ) in the

S0 obtained polymerizable liquid compositions are reported.

§5 .

10



5 bits for error detection. Previously, it was found that the nost
significant bits in the pulse anplitude, pitch |ag and LSPF val ues were the
nmost” sensitive. It was al so previ ousFRP 3B EMBY hat ‘the | east significant
bits in the pul se anplitude values were not very inportant, and that the

| east 10 significant bits in the LSPF val ues were not inportant on an

i ndi vidual basis but warranted "protection” as a groupgto mnimze
artifacts in the output signal. Al'l of the‘ﬁgtcﬂgla bits were found to
be significant. For this invegfion, thesegthr€e c¥effycient sets (i.e.
pul se anplitude, pitch lag 15 and@.SRg) awd tdeir—corresponding bits are
_tbe ones in which error detection i's applied. The tine between, and
duration of, fading error bursts depends on the digital transm ssion rate,
radio frequency (RF) carrier frequency, and vehicle speed, with vehicle
speed 20 _ being the predom nant factor in determning those intervals. A
slom/anPng vehicle (e.g., 5 nph) will produce fades that corrupt one or
nore frames with a single fade, while a fast r@vi vedi cl e (e.g., 60 nph)
coul d produce several fades during a single frane.ETh& system nust
accommodat e both ends 25 of t'fe vghiche sReeadsspeftryn A systemfor a

sl ow vehjscl e woul d require only on® checksum §&r frame because a fade woul d
be expected to corrupt the entire frame; however, using a

one-checksum per-frame systemwi th a vehicle operated at high speed woul d
produce poor results because entire frames 30 would be flagged as
corrupted when only snmall segnments were bad.  Therefore, the invention
uses nul i pl e checksuns per frame, covering i Hdepq;;nde@ coefficients with
di*ff erent checksuns that are situated in a‘pprol"g'ri a@elg,ti me- spaced
segnents. A smal |l penalty ineoverhead fos thg~adaitional 35 checksuns is
i ncurred, but the inproved perforﬁﬂncdﬂat'ﬂighﬂ *vehicl e speeds nakes this
a desirable trade-off. To detect fading errors, three checksuns are

utilized®t o cover different parts of the ‘transmitted frame. The
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checksuns are of four bit and six bit.lengths and are based 5 on cyclic
redundancy codes (CRCs). Each of these suns is capable of detecting any
single error and any odd nunber of errors. The code of length four bits
detects all double errors up to a S B | ength seven bits, all single
burst errors of length less than four bits, 87.5% of the bursts of 10

| ength fi veThe ecomposkiods, 3Ber2ié akitiorhef dbwdgh%ylﬂm*m#gtbhﬂg' @OPB): Fbnweighiinthe t 5.
Si ni | ar | ycompesiion)aseiaubmitted ko pelymesization jn the same weyt a5 prgviou fogth and ¢y the hasdengd
message | eomgesiions, the gharaceristion eeperted in Tahle2 e detemigddy or s of | engt h | ess than
six bits, 96.9% of the bursts of length seven bits, and 98.4% of the 15
:-bu.rsts‘ofg_é'!ﬂ!gﬂh greater than seven bits. Therefore the chance of a

m ssed dete h srx bh‘t s%&rhﬁgéﬁgﬁ he

poI ynom aIrF
aen yleng gl
| chh

uf e a%?m?nsgre fep
[err] For effectrve synt hetr c regeneratron of the sensitive 25
coefficients, effective repl acerreﬂgbgjorr thnms nust be devised for
ti mes when checksum; i ndicate error occurred. . The repl acenent

al gorig hnecofppeftiio® Mol he i ndividual pregperties ofg each coeffpicient. The
transfer function of the LPC synthesis filter given 30 by the LSPFs is
fairly sta¥ABnary; i.e., it changes slowy from fré® to frd®eS Thus an

ef fective cenent strategy is to t he nost ently '8RC ved

er.ror- freeéggtsaof LSPFs to replace a g@ %1 is %r';%ge as coeryrup d.
Howev eo tVﬁsdwﬁuye(mrstzsecj_SPF |nf or el 00T s suth, 1AAT t hel4,@1®duct i on
of a small nu sors or two,_ C usual | y t ol erated
and will nBENg E§e?$|('§Lfy bfdct | onabl e aﬁ‘facts hfsg'ne out ﬂlj't1 eech.

Protectiong,®? the Iine spectrumpair i N§ 0L | on if, Yy gned ¢t g sipke
advant age of .
25

After the addition of di-cyclohexyl-peroxydicarbonate (DCPD) in an amount of 5% of the welght of the same
compositions, said compositions are submitted to polymerization under such conditions as stated in the text,
and on the hardened compositions the characteristics as reported in Table 2 are determined.
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S their intrinsic robustness, while still reliably detecting and | .
countering . the bursts of errors that will occur during fades. To counter
bursts. of errors, the LSPFs are prot EROSR ¥ Bhree checksuns, i.e., the set
of bits is divided into three 10 roughly equal parts R S and T, and a .
4-bit checksumis applied to each as shown in Figure 3. A single 4-bit
checksumis unable to detect v f&ir percent age of possible bit error
patterns. However, the §href @Hehtechecksuns taken as a,whql e performvery
wel | ; specifically, whed & bulfsiwas 1b wermpes hrtswghe ISSAF information,
two out df the three chéckshims™ill alnost ﬁways detect tHe error The LSPF
et is therefore replacéd vwhenever at |east two of the thrde checksums have
been tripped. Wen one ér nbsthegksumhas been tripped, a donsistency 20
check is applied to theiL&FFs m Rhts eheck takesadvant@ge lof the fact that
the freqygencies within 4 set ~usE de ggtfi ctg\éei rere@si Mg irf order to
produce a stable synt hedis fFilTer. AlSo chgeked are frequerfci es which are
"too close" to each othér, @s this results in tonal artifadts in the output
25 speech. This coMsi st &cye check_ actually adjusts? for

m sorderings resul ting §ren} Fonageanwi @ation ard bit egrorls and is applied
at bot h Hfqe transmitter §jand the £agei mee. ’ghg nmeani My of wtloo cl ose" varies
wi th frequency and has beent defer ni neq enpigically. 30 * ! The

consi stency check is peﬂfor'ms-d bx st eppi ng:[hr ough the LSPH set to locate

adj acent LSPFs that are EIt!‘le-l’ ogerlapp ng or too close todether. Line
spectrum pairs that are teos S-Is;sqg.oge.-t er in frequgncyeane separated out
tq a m nkarum di st ance. Line- epeadr ummai st har overl aggin 35 frequency
ar€ replaced with their vali.les from the pr @ ous RD- 197900 frane.
Ei ther corrective neasufe can regult in new overlap or closkness problens,
so the process backs upsby oRe Ign@ o o
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spectrum pai-r in the set and continues checking. A maxi num of two such
fixes of either type is allowed before the entire 5 LSPF set is replaced.
Pitch.lag is simlar to LSPF inforgpide@ss7gy that it varies slowy from

frame to frame. If an error is detected in the pitch lag, it is replaced
with the reviously received error-free value. 10 Pul se
anpl i tude@é%ﬁi bit noneof the stationary properties inherent in the LSPF

| nf ormat i on »?Jpom)rgﬁml; i&j&kic::m etﬁj%fgrseandauo%k;%' ereﬁ\%f'tan%ﬁ 3 aidividdbonate
pt evi ous ' Bt acte i E’ﬁ ‘fﬂr’%ﬁh vﬁ‘?" ¥ q'%n,
It s g f(PF%’Juﬁ(h 0 uesE@ﬁany prev o@g %ﬁ;mc?lt' {y |n g)éé?}re’ ' ' e p"L?I §'°4'
—a#plitudes. 15 Conplicating the problemjs the fact that if the pul se

anpl i tudes have been corrupted by Blho4 t ne pul se positions have probably v«
been corru@pompositbonde.to their close gyoxinity ig the tranggitted frane.
Finally, it is kno that errors in the pulse anplitude "Information
are 2@@ responsib THEEE €HebYoudest and nost percepti bly annoyi ng
artifacts gfixt@re QUt put spe Jher gfore, the st course_qf action,
given detected errprs in thg‘?gmgteﬁarrp q)t udes, wg Id be to 3 ppress any
excitation that EG e/ &b yo apeni gieter giged by t hesgorrupted T@I ues. I n

ot her wor A {heé qL);otection al gorithmwould zero the pul se anplitudes
when & rorst 512 YERAGCLTHELGHRER) Unf oSdnatel y, 6Kls acti oh2hhs the ef f ect
of putti ngfjsc"ggﬁgt L esconh N t he out S h., Th "snmoot h holgs" are
regi ons where the gﬁtygtﬁ?ﬁs%ech decay%ﬁﬁgﬁfy 1[%"?@?0 witﬂ?rﬁ"ﬂ@néto
twenty outfANs tinfe/mlz@07C) A sol 4y2@0 to thig2sesk- of -expagat i on
probl em cg®#be found by enploying the previous excitation in the pitch

4)

butt ef. cause the pitch lag data i ¥%§uasi-stalPbnary, ths &kl al |
pattern ofNd®eciNett ib@termided quasi-stationary, and the pitch buffer can be
reused several tinmes by playing out 35 Its contents using a nodul o-pitch

peri od COUNdgatne addilibifor dl-cy&&%k“l—ﬁér&&dl&%oﬂ% (DOPDin B An?oupt{ﬁ &9 of%pelw%IQXt oftile garr]n%

"cl eagsy” Gomgsitions, said compositions are submitted to polymerization under such conditions as stated in the text,
and on the hardened compositions the characteristics as reported in Table 5 are determined.

Example 7

.80 The polymerizable compositions Nos. 11 and 12 are prepared by starting from diallyl-carbonate (DAC), tri-
methylol-propane (TMP) and diethylene glycol (DEG), as shown in following Table 6.

: IABLE.S
35 Composition No. 1 12
THP (X by weight) SO 30
. Mixture
40 PEG (X by weight) 50 70
Ratio of DAC/(TMP+DEG) &/71 ’ 571
Viscosity (mt/s; 25°C) 96,1x10°  34,5x1078
45 Density (g/ml; ¢ '
o0 Ly (g/ml; 20°C) 1’1716 1,164
n
0 1 ,4635 1,4585
g
50 After the addition of di-cyclohexyl-peroxy-dicarbonate (DCPD) in an amount of 5% of the welght of the same
compositions, said compositions are submitted to polymerization under such conditions as stated In the text,
and on the hardened compositions the characteristics as reported in Table 5 are determined. "
&5 *
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nonerroneous) excitation in the pitch buffer. This action al so prevents
any artifacts fromgetting into the long termpitch buffer from where they
woul d.propagate until a silent 5 pergrgsozssegcountered. Furthernore, the
pitch predictor tap is set at a stable value of 0.85, which will provide
continuity of sound over several franes, but ultinmately decay the output
sound to zero should the fade last for a half- second or nore. This is a
val uabl e feature, sinde fd¢wwoud 10 want to listen to a sustlai ned vowel
tone while stopped at {anf faff &CQl Fohtg §. 9.5 "Hovy are yooogpdoooo...", for
the durasion of the sfop. I ckeegings with, the s w3t
—ml tipl e-checksum perJ'frar:re p’v;i Tosoph:y of tRedi nvent "N, aesqparate 6-bit
checksumis 15 enpl oyed fer each excitatiofefTane. This insurles that short
fades will only interiguptjthe egcitation for a relatively shdrt (e.g., 8
m|liseconds) period ¢f ting rgther than the full 24 millisdcond frame
l'engt h. An addi ti onal Jbgnéfmtwof wul thpke checkswms wit hi nea 120 franme

shoul d be considered. 11T a wodybgh ctando@® &5 r ORe 1 2l | & ehdountered, it

i s possible that checksumierrors will1®be d@é&cted duf ng efedy frame. If
only one checksum werd usd to zero the pul®$e excitation, thg result would
be very I5i ttle output{ soprfd fr@¥m the speech decoder. Havidg nultiple 25
checksun® decr eases theoPl HapiRi®y thay all thrge will faU :duri ng a given
frane. Thus sone extita ionc;wi-lr_I; ma}\l.(e-it through to the outiput LPC filter
stage. The vocoder "ewvasive aetion” w1V n& eonl ¥ privi de Hmjroved
performance during fafles,tbut it will al somh&l p during periogs of heavy
random 3§ errors. Thi s} i@ aeaprinciple difference bet ween-the system

i ncorporating the new al gbrthi®and the aforenentioned system descri bed by
Dal Degan et al. The factibng et o lse t&ken when checksums dekedt errors are
gi ven bel ow. The co et ef sysé emadf wher | neeat i oe usas sév@ni35 checksuns)
three 4-bit sums for 'lhe !_SPF data, 8he 4-B L sum * o

25 "no
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RD- 19, 900 for pitch, and one 6-bit sumfor each of the three excitation
subfranmes. |In each excitation subframe, only the three nost significant
bits of the pul se anplitudes are t he checksum Thus, 3x6=18 bits
are checked in each subframe 5 Chggﬁgﬁﬁgmﬁ¥' 2 and 3: . 1. I f any
one, but no nore than one, of the LSPF checksuns detects an error, then
pass the Bemplei8ed LSPF bits 10 directly to the LSPF decodi ng
al gorithm The LSPF decoding algorithmw || re-order the frequencies to
assur e stabﬂ“m'q/end@e'wg?%me%%9%@%%"“9“#“%“ S“’Wore of the LSPF checksuns
are inserror, then use the entire set of LPC coefficients with the nost 15
~recent® set receive avin ess .than two LSPF, .checksu in err,Qr. Continue
\Jgi ng this s%‘t"—"&?"gBE?’H’bﬁg' e Aot 5 new sé :&\Mst hgoﬂ@'ér "W i s
recei ved. Cheickaytede Flyedl Lag 20 Use the nosis.recenit y44 eailved
error-free value in place of the corrupted ong, Check g S.J% l,se
Anpl i tydes ddadtrdneprhonate Zero the six %L'ﬁ se arrg Ttudes fTor subframe
1. 2. 7 Set giuni t REtASHT Y N afsOr aS¥blieion latf GOR. Bp. wéhwickswh 6: Pul se
Anpi i tudes, Subframe 2 30 1. Zero the six pulse anplitudes for subframe
2. 2.  Set aafiusi mephexidgydim meghasabirane 2 t%30. B5. Checksum 7: Pul se
Anmpl i tudes. Subframe 3 35 1. Zero the six pulse anplitudes for
subfrage 3. The reactiiele chriéd dit forcf houbet a GfripBratuiof $14b121°@@End indep a Pre@iftire of 199,95 hPa
al gor i t hnm1toir) wktcaNARlcoNbl beingtdibaiied Wi asitifomis@otal 167 gf-puyity of 97%).

Aftér cooling, the reaction mixture is washed with two portions, of 500 mi each, of dlstlﬂe_d water.

The excess of diallyl-carbonate is then distilled off by operating under a pressure of 1,333 hPa (1 torr), with

increasing temperature up to 120°C.

N 20 The obtairied product is decolorized with 2% by weight of activated charcoal, for 4 hours at 80°C, and is
then filtered.
in this way, 360 g is obtained of a liquid product having the following characteristics :
-6
s - Viscosity (25°C) : - 62,1.107° m*/s
- Density.€20°¢C) : 1.124 g/mt
- Refractive index Cno ) 1.468
" = Colour CAPHA) : 5
This product is formed by both monomer and oligomer bis(allyl-carbonates) of cyclohexane-dimethanol,
diethylene glycol or mixed allyl-carbonates, having the following presumed distribution :
% '
=CH~- =-Q=C- - - =0-C~0) ~CH_~CH=CH
| CHZ CH caz o ﬁ OCCHZ <C::>> CHZ 0 ﬁ ’n 2 >
NS (4] 0
“© monomer n=1 45.9% by weight;
dimer n=2 12.2% by weight;
trimer n=3 . 2.8% by weight.
45
CHZ CH CHZ 0 ﬁ O(CHZ Cﬂz 0 CHZ CHz ﬁ n 2 2
0 0
monomer n=1 18.5% by weight;
80
dimer n=2 2.2% by weight;
trimer n=3 0.2% by weight.
55 The mixed cyclohexane-dimethanol and diethylene glycol bis(allyl-carbonate) dimer :
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.5 4. A mlti-pul se speech coder 20 of the type generally described in

aforenentiqgned US applications S.N. 07/353,855 and 'S.N. 07/353, 856 provides
a coded output to a frame buffer 21. EPOR9@537BIe buffer supplies the bits
of a coded frane into the several categories-described above. Checksuns 10
are calculated for the "protected" bits by a CRCghecksum generator 22.
These sums are nerged h EralPEBCR-E0RCH- PLESR DY, [u 23 to
forma frame which is r?§a§EPtF§a ? En?aet?aps%1¥te?iié?%éﬁ & Teceiver 29:

t hrough a comuni cati ons channel . 15 A the receiving station, the
bits fronfreceiver re first separated into segnents by a derrultl pl exer
24 t he checksu”ﬁ 553“" rotected” bits arge pplied to a CRC error
detector 25. A speech decoder 26 sinmulgg iegelves the speech bits
from demul ti pl exer 24 and error flag bit& 20 &RC detector 25.

Al t hough the best nmethod for evaluation of the results is through a

Ilstenlnd test, a valid denonstratig ce can be obtained by
exam ni ng the ti me- domai n wavef or mo '?%kﬁﬁﬁbg%gﬁgﬁ"ech Figure 5 shows
the system 2.?5,#; oh dimduof 4 : .mmre.mn .ﬁﬂ..m..qa 539ty Wi,
envi ronnent Q@Mﬂ,ﬁ&m‘ ||ta§/o w'ig e trimer.
mul tiple gccesgupd o0 . PBY Y L}Qun&htof % of its welght, sald
m | es- per-homosmomsﬁ. ndbmweowmlﬁiﬂﬂﬁte&iﬁ%%@ Ad\GitRe Rdidened

out put vvavefwbafcngghgchs Q ﬂb]e\ldmndﬂidectl on/ r egener ati on,
and trace C shows the out put wavef or m of the systemwi th detection

/regeneration. The protected output waveformcan be seen to be free of the
IaLge anpbitude artifacts present in thmanﬁpiotected out put waveform

nmeasured by the pégddty) 0-noise ratio (SNR) a‘g}rc.ﬁ)pr ot ect ed gn@3pot ect ed
coders operating in the sane environnent. Table 2 shows the results for the

sane Shrinkage, % 9.1
S o | 1.5040
Haze, b4 0.23
Transmittance at visible
¥ wave lengths, 4 92.7
Yellow index . 1.10
. Elastic modulus at bending (MPa) 2,320
Rockwell hardness 14, ) : 108
Iz0od impact strength,
o without notch (kS 70 5.0
Taber abrasion resistance (XPHMMA) 18
HDT. °c 93.0
4 Example 9
To a three-neck flask with jacket, fitted with a thermometer, a magnetic stirrer and an overhead distillation
column with 20 perforated trays, there are charged :
— N - 1,4~CycLohexan;-d{nethanol 288.4 g (¢ Z.DQ mol)
-~ Neopentyl glycol 123.6 g ¢ 1.19 mol)
o - biallyl carbonate 1,810 g €12.75 mol)
~ Solution at 30X by weight of sodium wmethoxide 1in
ﬁethahol 1.60 mL
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5 .environnent as used in generating the graph of Figure 5. These
measurenments were taken over 17.5 seconds of m xed nale and fenal e speech.

TABLE -2 10. SNR(dB) for Unprotected and Protected Coders 6%
average BER 850 Mz 3-slot TDVA; 55 9A9R5%B, ot ect ed Prot ect ed
| mprovenent -1.78 . +3.23 +5.01 15 Wil e analyzing

Table 2, i tmmmmmommmwdmﬂymma#d@&. dad ynder a pnassure 0f199,9%
qual i ty dPa(158 Ter) Wikaly glachet peing distiiedpftastitiorms ((talidZP 0)i s t he di fference
bet ween t heA@;gi"E‘@t gg FHien lire.ie washed witiniwo portigns of 4,108 mbeash, ofislistiiedvaiem,
inpr overre%;r pesp aLdially-carbonate.ie distiled under1,33%1Pa (1 tom), wis inceeasipg tompesstyrg jup to
' at ures. of . the i nventi on have been illustrated and descri bed

ef efred

nerei . 1og Pl A A i bl Al
t. : oA h ti |.ti-pul h d f

?;di ng and r"an or¥1%4|°t"°e? a&'feg%‘g{?ﬂﬂ’%‘?e'fgm{vﬁgmg{%@"Iﬁ"g’ggesfs"gsgeegncggi ﬁ[:; rom

speeck, as a plurality of subsets of l|ine spectrum pair frequency .
coefficients, pittiVisaesigut@?*/$i258) gain data, and pul s&3.a0pfitude and

posi tion data; gen ' atgpehecksuns for the lineqgRectrum pair
frequency coeffici g({\éta}"tsg,iq%i sggaf'égs?ja{]g, 10 pitch gain dgt'g%gnd pul se

anpl i tude and post tdedrouwrattaAPHADNDI Ni ng sai d separate cheécksuns with said

| i ne gpectrum pair frequency coefficients, pitch lag data, pitch gain data,
and pul se armp préductds @ bt of sm@%mwmmmﬁm%mm

t ransmi t nedpgnty giycbl bis(aliybedrisandte); &1IF miRéd allyl-carbonhies, hawiig thékollownga t6domiptd 1

wherein silend frame i ncl udes seven checksuns, three of said checksuns

@ = Cyclohexane-dimethanol bis(allyl-carbonate):
monomer 42X by veight;
25 dimer 104 by weight;
- Neopentyl glycol bis(allyl-carbonate):
monomer 19% by weight;
s dimer 3% by Qeight;
= Mixed bis(allyl-carbonate)
' | fﬂs CHZ-CH=CH2
.”. CH2=CH-CH2-0-§-O-CH2-f-CHZ-O-E*O-CHZ-<:::>>-FH2-0-&-0
0 CH3 0
had 10% by weight ;

40  with the residual percentage bsing essentially constituted by the higher oligomers of the above species.
After the addition of di-cyclohexyl-peroxy-dicarbonate (DCPD) in an amount of 5% of weight of the same
composition, the reaction product is submitted to polymerization under such conditions as stated in the text,
and on the hardened compositions the characteristics as reported in Table 7 are determined.
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. being allocated to the Iine spectrum pair frequency coefficients, one of
sai d checksuns being allocated to 20 the pitch |ag data and one of said
checksuns bei-ng al | ocated, respectivegpgsda@seash of three subfranes,
respectively of pulse anplitude and position data, each of said subframnes
al so including pitch gain data. 3. The nethod recited in claim2 further
25 conprising the steps, perforned at s:.-].iA I'rEec,ei ver, of: receiving and
detecting said franme; passing detected rre=spectrym pair frequency .
coefficients if ndensdrtygny one, but no nore. lgarmOne, of the hi,@qpzpectrum
pair freqgency chgﬁr%ﬁgF signifies 30 a detected error; transmtting data
f¥Om a nost recent Y 8QFect rum pai r frequen&y coefficient sefeBaving |ess
t han two detected,,@torors received if two or nore of the line spegppum pair
frequency checksun® are in error; and 35 continuing to transmt the
| i ne spectrum pai Hafzegquency coefficients unt¥l new |ine spectfugepair *
C L 1M S érﬁgge3§¥ coeff-icign%ﬁ with one or fewer errors is
received. 4. TheTREERANTPREE: 8% VASAPA®m 3 further conprising the step of
applying a consi st eggyechefythe,5 the line spgctrumpair fregggngi es when
one, but no nore than one, of the 1ine spectrum pair frequency checksuns
signifies a detec¥&8&4'@8Wr4Pde¥ as to ensure that |ine spectrum padr

er

frequenci®s withip. q et.are j éag) and are gej

over | appi ng or SOE&SSEEFOQQQQE“EOLBrégﬂggﬁgo +Qgrtifacts ?ﬁkéﬁe out put
speech. 5. The Retkedlichatrddes® claim'4 wpgyei n said consgggency check
conpri ses t he st ei)gogf' s;sgpisgget hrough the |ine spectrum pair

o imp ngth,
N 20 2
without notch (Kd/m™) 4.6
Taber abrasion resistance (xPMMA) 14
» HOT, °c. 86.2

in Table 8, the results are reported of the tests of water absorption for long soaking times, as compared
to the values measured on the polymer of diethylene glycol bis(allyl-carbonate) (BACGD), taken as the refer-

ence standard.
30
JABLE_ B
Weight Change %, Composition

% seaking Xime ef_Exapple.l _ BALGD
1 day 0.12 0.27
. 7 days 0.32 ' 0.65
i © 15 days 0.43 | 0.96

4 Claims

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, GR, LI, LU, NL, SE

1. Aliquid composition polymerizable by free-radical polymerization and with low shrinkage for producing
s0  highly thermally stable organic glasses, characterized In that It Is obtainable by subjecting to a transesterifi-
cation reaction, ata temperature of from 80°C to 160°C in the presence of an alkaline catalyst, diallyl carbonate
{component A) with a mixture of .
—-an either linear, or a branched afiphatic diol having from 3 to 10 carbon atoms (component B), and
— an either linear, or a branched aliphatic, cycloaliphatic, or heterocyclic polyol having from 4 to 20 carbon
85 atoms and from 3 to § hydroxyl groups (component C),
or, a8 an alternative, with a mixture of :
— (component B) as defined hersinabove, and
— a cycloaliphatic diol (component C’),the molar ratio of (Component A) to (Component B + Component
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15 frequencies in a set thereof to identify adjacent |ine spectrum pair

firequency coefficients that are either overlapping or so close as to
pr.oduce tonal artifacts in the output speech; separating by a m ni num

di stance line spectrum 20 pair Epiosakssyrsy t oo cl ose toget her

and replacing line spectrumpairs that overlap in frequency with their

f requencygy b bridhieh 4 ’ h t 330 B rein
sai d pr e @smpsient eﬂﬁ.u (g:&%&Iéﬁ%ﬁgﬁﬁ%ﬁﬂ%%%jé%ﬁ%&*%% - 7
- The net hedighttis lamurit Bf (Compdiert 01iA ih8 Yontpehdit BSJmpdraft &f Rbureaing qaﬂ. t

sai d r ec dweethan 90% bidweight, and@dding todRetlid dbtalinRd Bansslerédtes rehdiign

che ks umaeuiyroerization infilatee frorh 1%t 8%byiwWelghlréiative 1o@ié wightoPsakitrandesSrifiéation rdattion
reconst r potluek voice signal if the pitch |ag data checksum signifies an

error

i n cl a9ubwith efmplar ratio

Zer oi
thd?c

error

a
sai d sybfy ans
corrpri§ ne g St en
qubctru JJEE
orr . % JL@" ¢ reto

i N 28dquitl polymeszablk gompoeitan aceudiy th Gtm| 1ohetki the tralsesterifidafon Tedclisls deftfelst €0
ofgher(Bernponen A) thithe (CospengatB + Comptiera C) mistusi, or eftitd (Cormpoaént 35
tq the (Gamparent B ICompenent R rixtime; of from 3o M & 12f: 1the ameuntxf thmi(@empfonsnt Gjih C h
e(empangntBot Gererenent €} mixtyre beingframn 20% to 60% bylweight, b1 s aviakdroetive, U hinddrit
si gni f9téhe (emoag}tp in they(Gompenent.Bht Carnpanent &) mixiurg beiag of from 0% &y 80%cbiyovelghte Of

egizabje compositionagceording ta gaimicwherelatthe (Compernent B) diolis selested om

: rate

| f:.».,ecent V6.1 Rfoft pSfferidablS cotRpBSdn Hibdndhid to LRI SSin (Component C) is 14-cyciohexane-di-
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methanol, or 4,8-bis(hydroxymethyl)tricyclo-[5.2.024] decane.
6. Liquid polymerizable composition according to claim 1, wherein said alkaline catalyst Is selected from
the alkali metal hydroxides, carbonates and alkoxides; the organic bases, and the baslic lon-exchange resins.
7. Liquid polymerizabie composition according to claim 1, wherein the polymerization initiator is selected
from di-cyclohexyl-peroxy dicarbonate, dibenzoyl peroxide, di-sec.butyl peroxy dicarbonate, and sec.butyl-cyc-
lohexyl peroxy dicarbonate. '
8. Use of a liquid polymerizable composition according to claim 1, for preparing organic optical glasses.
8. Organic optical glasses obtained by casting into moulds and polymerizing a liquid polymerizable compo-
sition according to any of claims 1 to 7. ' o

Claims for the following Contracting State : ES

1. Process for preparing a liquid composition polymerizable by free-radical polymerization and with low
shrinkage for praducing highly thermally stable organic glasses, characterized by comprising the steps of sub-
Jecting to a transesterification reaction, at a temperature of from 80°C to 160°C In the presence of an alkaline
catalyst, diallyl carbonate (component A) with a mixture of

~—an elther linear, or a branched aliphatic diof having from 3 to 10 carbon atoms (component B), and

— an either linear, or a branched aliphatic, cycloaliphatic, or heterocyclic polyol having from 4 to 20 carbon

atoms and from 3 to 6 hydroxyl groups (component C),

or, as an alternative, with a mixture of :

— (component B) as defined hereinabove, and

— & cycloaliphatic diol (component C’),the molar ratio of (Component A) to (Component B + Component

C), or of (Component A) to (Component B + Component C') being equal to, orgreaterthan 3 : 1, theamount

of (Component C) in the (Component B + Component C) mixture being equal to, or lower than 70% by

weight, the amount of (Component C*) in the (Component B + Component C’) mixture being equal to, or
lower than 80% by weight, and adding to the thus obtained transesterification reaction product an amount

a pc:’lymerlzatlon initiator of from 1% to 6% by weight relative to the weight of said transesterification reaction

product. :

2. Process according to claim 1, wherein the transesterification reaction is carried out with a molar ratio of
the (Component A) to the (Component B + Component C) mixture, or of the {Component A) to the (Component
B + Component C’) mixture, of from 3 : 1 to 12 : 1, the amount of the (Component C) in the (Component B +
Component C) mixture being from 20% to 60% by weight, or, as an alternative, the amount of the {Component
C') in the {Component B + Component C’) mixture being of from 20% to 80% by weight.

3. Process according to claim 1, whereln the (Component B) diol Is selected from diethylene glycol,
triethylene glycol, tetraethylene glycol, dipropylene glycol, 1,4-butanediol, 1,6-hexanediol, 1,3-prapanediol,
neapentyl glycol, and 2,2,4-trimethyl-1,3-pentanediol.

4. Process according to claim 1, whereln the (Component C) polyol is sefected from pentaerythritol,
trimethylolpropane, di-pentaerythrito!, di-trimethylolpropane,and tris(hydroxyethyl)isocyanurate.

5. Process according to claim 1, wherein (Component C') is 1,4-cyclohexane-dimethanol, or 4,8-bis(hyd-
roxymethyi)tricyclo-]5.2.028| decane.

i n frequency;

praduict didtiold N

eneglycel, digrepyfepe plycoh 1y4-indanediol ! Gthaxaradisll | i ne
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a f-methvi-t.3-pagtaediol. oy one, but no nore than
e N
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coefficient set having less than two errars received if two or nore of the
| ine spectrum pair frequency checksuns are in error, “I“ mll l
reconstruct 15 the signal from saj H?r}g épectrum palr H Mﬂ "“IIH"I
coefficients until a new data set h8Tor fewer errdr<ti ¢ rdcefvet;

usi ng a nost recently -received pitch | ag data having no errors in place “of
currently (GamppnentA) tazgom M&F&OMPOHPMQ') beingequal tepor greatar tiand f.dhapmount

fies bl "'i‘a' t\Féa' tﬁ'f'w dpa prfowey dhag7R% by
SuPos ;?rf)l B E%K%”' %( &"c‘é’r’ew %mbeme%h A% U
| dt
2l L oegLe ﬁ“ "E’% %«i %ed

it ch® gai naip as heé"f?g saidimnsente

inclaim?9 udln when .on th ope |ne F
SPect [ Whigh{an E{ gﬁi’ﬂ mﬁ}?ﬁ’ nent E‘% R"%'%Tii&" Vi ng
a consi sj 9+ ,ﬂe- c ii? .
ensurg tﬂawmms%o Nt &) Eb%o%%?ﬁiléﬂd.%} Q@Hal . tar e °
| ncr easi §eheq0ompdhéht B Int ﬁmsﬁt@nmonﬁom G miktid BBing 6t b ﬂz@%

artifacts allLidulipolymbrizebie s&ommewaﬁw%&aﬁmxome :?agmsmen&ne

st eps of dietfyienb giysal ﬁdﬂfyﬁHﬂHyJoh tatrhdtiyfond BIPSol, digrbpyée glycol, 1,4-Buleh

11111 * 43-propenediol, idopentyfglytd!, dnd2(Pukiethys-1,3 pertare@bl. t her eof to i dent i fy
adj aagent | dsidquitipeiymertablp aenipobitichCiiccordingao claihat, wheréin i {CuRipofBntC) polydlilsgledted t 00
cl ose t ot :fpentaergthricl; tritnéthylolirypans, di-pentairpthhtbls didrinesthyloiproparidD e tisydioxyathyjiso- t hat
are too eykmsate.t oget her in frequency; and replacing |ine spectrum pairs that
over | ap i nS.Liquid polymerizable composition according to claim 1, wherein (Component C*) is 1.4-cyclohexane-di-
methanol, or 4,8-bis(hydroxymethyl)tricyclo-{5.2.02¢%] decane.
S 20 6. Liquid polymerizable composition according to claim 1, wherein said alkaline catalyst Is selected from
the alkali metal hydroxides, carbonates and alkoxides, the organic bases, and the basic lon-exchange resins.
7. Liquid polymerizable composition according to claim 1, wherein the polymerization Initiator is selected
from di-cyclohexyi-peroxy dicarbonate, dibenzoyl peroxide, di-sec.butyl peroxy dicarbonate, and sec.butyl-cyc-
lohexyl peroxy dicarbonate. _
25 8. Use of a liquid polymerizable composition according to claim 1, for preparing organic optical glasses.
8. Organic optical glasses obtained by casting into moulds and polymerizing a liquid polymerizable compo-
sition according to any of claims 1 to 7.

- Claims for the following Contracting State : ES

1. Process for preparing a liquid composition polymerizable by free-radical polymerization and with low

shrinkage for producing highly thermally stable organic glasses, characterized by comprising the steps of sub-
‘jecting to a transesterification reaction, at a temperature of from 80°C to 160°C in the presence of an alkaline

catalyst, diallyl carbonate (component A) with a mixture of

35 —an either linear, or a branched aliphatic diol having from 3 to 10 carbon atoms (component B), and

. -—an either linear, or a branched aliphatic, cycloaliphatic, or heteracyclic polyol having from 4 to 20 carbon

atoms and from 3 to 6 hydroxyl groups (component C),

‘ . or, as an alternative, with a mixture of :
~ — (component B) as defined hereinabove, and

40 — & cycloaliphatic diol (component C’),the molar ratio of (Component A) to (Component B + Component

C), or of (Component A) to (Component B + Component C’) being equal to, or greaterthan 3 : 1, the amount

of (Component C) in the (Component B + Component C) mixture being equal to, or lower than 70% by

welght, the amount of (Component C’) in the (Component B + Component C’) mixture being equal to, or
lower than 90% by weight, and adding to the thus obtained transesterification reaction product an amount

45 a polymerization initiator of from 1% to 6% by weight relative to the weight of said transesterification reaction
product.

2. Process according to claim 1, wherein the transesterification reaction is carried out with a molar ratio of
the (Component A) to the (Component B + Component C) mixture, or of the (Component A) to the (Component
B + Component C’) mixture, of from 3 : 1 to 12 ; 1, the amount of the {Component C) in the (Component B +

50  Component C) mixture being from 20% to 60% by weight, or, as an alternative, the amount of the (Component
C’) in the (Component B + Component C*) mixture being of from 20% to 80% by welght.

3. Process according to claim 1, wherein the (Component B) diol is selected from diethylene glycol,
triethylene glycol, tetraethylene glycol, dipropylene giycol, 1,4-butanediol, 1,6-hexanediol, 1,3-prapanediol,
neopentyl glycol, and 2,2 4-trimethyi-1,3-pantanediol.

. &8 4. Process according to claim 1, wherein the (Component C) polyol Is selected from pentaerythritol,
trimethylolpropane, di-pentaerythritol, di-trimethyloipropane,and tris(hydroxyethyl)isocyanurate.

5. Process according to claim 1, wherein (Component C') is 1 +4-cyclohexane-dimethanol, or 4,8-bis(hyd-
roxymethyl)tricyclo-|5.2.02¢] decane.
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frequency with their frequency val.ues froma previous f hod
recited in claim?2 wherein the 10 checksuns all ocat ed tlm 'ﬂi Bmm
pair frequency coefficients have a F%ﬁ@qzﬁ%wfour bits, *the c

allocated to the pitch |lag data has a | ength of f our bItS and the checksuns
al | ocat ed t 0 @& Rokesshccoiiing fpiclaiel, whepbin saidhikalite catalgstls Belectad Srom dhelalkhibmetal bydraxides. h
of six 15 cerbenates padaioxidés,the Wanl@asesmmmetbﬁﬂyemhmm stem for speech,
conprising: - Riepess aeg rding b b wherpin the pelymesization nletorigs eéwelqu!qhwgl-pewxy
spectrum paiﬁrb?qa@qﬂfmw i greeshuly! pey éﬁemtezwdaa%@lv'-qﬁww Rgrexy, digpshos -

-and pul §e ‘a‘ ude and osition ﬂ%‘? a_cheg rato for enerat| ng
“separat e ch %9?"?% '@aﬂ)ﬂw % V'E?"fch
Fag dat a, 'f'?ﬁ i ? 'ﬁa'H

mul ti pl exer for conbl n| ng saj d separate checksums with said line spectrum

pair fr qu ients, pitch lag data, pitch gain data, and pul se
anpl i tu e gﬁﬁxpggﬁnlt’%ﬁ data to conprise a frame; 30 and neans for

communi cat bﬂﬂn%kﬁﬁ“?ﬁ? td1§aridof! %gg.wa.&xm RY) l]:.é TH, DB, BR. d8," 'Li? fud QE
comruni cati on system conpri si ng tl -p se spee enco

encodi ng speeg hﬂs’tfge dultfl ﬁ&ﬁﬂﬁﬂﬁ&%ﬂﬁh&ﬂsﬁﬂbﬁ ﬁ\!ﬁﬂ@d&ﬂﬁbﬁmmﬁﬁﬁw dﬁnﬂ&%ﬂelﬁsem

C Lts  mitMoher thermiséhep istabiltaUdlymefiaidrbare ZikdmiehstCurtyldhduichCfdkétinthidhRel) ddnOdle
dat a; a cheasdetch eshgaistastdal bel biaér Temperdtarivor 8P°C i 18020 shd (i Geglimtant@inégdikalideRen iKatae
spect r um plysatoré Diellytcerbanat (Kainponente A) mit einem Gemisch aus

— einem entweder linearen oder verzwelgten aliphatischen Diol mit 3 bis 10 Kohlenstoffatomen (Kompo-

nente B) und

20 — einem entweder linearen oder einem verzweigten aliphatischen, cykioaliphatischen oder heterocykli-

schen Polyol mit 4 bis 20 Kohlenstoffatomen und 3 bis 6 Hydroxylgruppen (Komponente C),

oder, als Altemnative, mit einem Gemlsch aus

— (Komponente B) geméR vorstehender Definition und

— einem cykioaliphatischen Diol (Komponente C*) einer Umesterungsreaktion unterworfen wird, wobel

25 das Molverhiitnis von (Komponents A) zu (Komponente B + Komponente C) oder von (Komponente A)

zu (Komponente B + Komponente C') gleich oder gr&Rer als 3 : 1 ist, und die Menge an (Komponente C)

Im Gemisch (Komponente B + Komponente C) gleich oder nledriger als 70 Gew.-% ausmacht und die

Menge an (Komponente C') in Gemisch (Komponente B + Komponente C’) gleich oder niedriger als 90

Gew.-% ausmacht, und daR zu dem soicherart erhaltenen Umesterungsreaktionsprodukt eine Menge

30 eines Polymerisationsinitiators von 1 bis 6 Gew.-%, bezogen auf das Gewicht des Umesterungsreaktion-
sproduktes, zugesetzt wird.

2. Fldssige polymerisierbare Zusammensetzung nach Anspruch 1, worin die Umesterungsreaktion mit ei-
nem Molverhiiltnls von (Komponsnte A) zu dem Gemisch (Komponente B + Komponente C) oder von (Kom-
ponente A) zu dem Gemisch (Komponente B + Komponente C’) von 3 : 1 bis 12 : 1 ausgefithrt wird, wobel die

85 Menge der (Komponente C) im Gemisch (Komponente B + Komponente C) von 20 bis 60 Gewichtsprozent
betréigt oder als Alternative die Menge der (Komponente C’) im Gemisch (KomponenteB + Komponente C*) von
20 bis 80Gew.-% ausmacht. .

3. Flssige polymerisierbare Zusammensetzung nach Anspmch 1, worin das (Komponente B)-Diol unter

Diethylenglykol, Triethylenglykol, Tetraethylenglykol, Dipropylenglykol, 1.4-Butandiol, 1,6-Hexandiol, 1,3-Pro-
40  pandiol, Neapentylglykol und 2,2 4-Trimethyl-1,3-pentandiol ausgewdhit wird,

4. Flissige polymerisierbare Zusammensetzung nach Anspruch 1, worin das (Komponente C)-Polyol unter
Pentaerythrit, Trimethylolpropan, Dipentaerythrit, Dltrlmethylolpmpan und Tris(hydroxyethyl)isocyanurat aus-
gowdhit wird.

5. Flilssige polymerisierbare Zusammensetzung nach Anspruch 1, worin die (Komponente C) 1,4-Cycio-

4  hexan-dimethanol oder 4,8-Bis(hydroxymethyi)tricyclo-{5.2.02%]dekan ist.

6. Flssige polymerisierbare Zusammensetzung nach Anspruch 1, worin der alkalische Katalysator unter
den Alkalimetallhydroxiden, -carbonaten und -alkoxiden, den organischen Basen und den basischen lonenau-
stauschharzen ausgew&hit wird,

: 7. Flilssige polymerisierbare Zusammensetzung nach Anspruch 1, worin der Polymerisationsinitiator unter
- 50  Dicykiohexylperoxydicarbonat, Dibenzoylperoxid, Di-sec.butyiperoxydicarbonat und sec.Butylcyciohexyl-
peroxydicarbonat ausgewdhit wird. . :
8. Verwendung einer flilssigen polymerisierbaren Zusammensetzung nach Anspruch 1 zur Herstellung von
organischen optischen Gl&sern.
9. Orgenische optische Gliser, erhiltlich durch GleRen einer fllissigen polymerisierbaren Zusammenset-
856 zung nach einem der Anspriiche 1 bis 7 in Formen und Polymerisieren.
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: Gew.~% ausmacht, und dal zu dem soicherart erhaltsnen Umesterungsreakﬂonsprodukt oine Menge
o eines Polymerisationsinitiators von 1 bis 6 Gew.«%, bezogen auf das Gewicht des Umesterungsreaktion-
" 20 sproduktes, zugesetzt wird.
2. Verfahren nach Anspruch 1, worin die Umesterungsreaktion mit einem Molverhéltnis von (Komponente
A) zu dem Gemisch (Komponente B + Komponente C) oder von (Komponente A) zu dem Gemisch (Kompo-
nente B+ Komponente C) von 3: 1 bis 12 : 1 ausgefiihrt wird, wobei die Menge der (Komponente C) im
Gemisch (Komponente B + Komponente C) von 20 bis 60 Gewichtsprozent betréigt oder als Altemative die
25  Menge der (Komponente C') im Gemisch (Komponente B + Komponente C’) von 20 bis 80 Gew.-% ausmacht,
3. Verfahran nach Anspruch 1, worin das (Komponente B)-Diol unter Diethylenglykol, Triethylenglykol,
Tetraethylenglykol, Dipropylenglykol, 1,4-Butandiol, 1,6-Hexandiol, 1,3-Propandiol, Neopentylglykol und 2,2,4-
Trimethyi-1,3-pentandiol ausgewahit wird.
4. Verfahren nach Anspruch 1, worin das (Komponente C)-Polyol unter Pentaerythrit, Trimethylolpropan,
"~ 30  Dipentaerythrit, Ditrimethylolpropan und Tris(hydroxyethyl)isccyanurat ausgew#hit wird.
' 5. Verfahren nach Anspruch 1, worin die (Komponente C’) 1 4-Cyc|ohexandimethanol oder 4,8-Bis(hydro-
xymethyl)tricyclo-5.2.028]dekan ist.
6. Verfahren nach Anspruch 1, worin der alkalische Katalysator unter den Alkalimetallhydroxiden, -car-
bonaten und -alkoxiden, den organischen Basen und den basischen lonenaustauschharzen ausgewdhit wird.
35 7. Verfahren nach Anspruch 1, worin der Polymerisationsinitiator unter Dicykiohexylperoxydicarbonat,
Dibenzoylperoxid, Di-sec.butylperoxy-dicarbonat und sec.Butylcycichexylperoxydicarbonat ausgewahit wird.
8. Verfahren zur Herstellung von organischen optischen Glésem, welches die Stufen des GleBens einer
flissigen polymerisierbaren Zusammensetzung, hergestellt nach dem Verfahren, wie in einem der Anspriiche

N 1 bis 7 definfert, in Formen und des Polymerisierens der Zusammensetzung umfafit.
40
Revendications
Revendications pour les Etats Contractants sulvants : AT, BE, CH, DE, FR, GB, GR, LI, LU,
4 NL,SE

1. Composition liquide polymérisable par polymérisation radicalaive, et avec un faible retrait, pour ia pro-
duction de verres organiques trds stables thermiquement, caractérisée en ce que I'on peut 'obtenir en sou-
mettant & une réaction de transestérification, & une température de 80°C 4 160°C, en présence d’'un catalyseur

50  alcalin, du carbonate de diallyle (constituant A) avec un mélange d'un diol aliphatique linéaire ou ramifié, ayant
de 3 & 10 atomes de carbone (constituant B) et d’'un polyol aliphatique, linéaire ou ramifié, cycloaliphatique ou
hétérocyclique, ayant de 4 & 20 atomes de carbone et de 3 & 6 groupes hydroxyle (constituant C),
ou, en variante, avec un mélange du constituant B défini précédemment et d’un diol cycloafiphatique (consti-
tuant C'),

85 |e rapport molaire du constituant A & la somme des constituants B et C ou du constituant A a la somme des
constituants B et C’ étant égal ou supérieur & 3 : 1, la proportion de constituant C dans le mélange constituant
B + constituant C étant égale ou inférieure a 70% en poids, la proportion du constituant C’ dans le mélange
constituant B + constituant C’ étant égale ou inférieure 4 90% en poids,
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8. Uﬂllsatlon d’'une composition liquide polymérisable selon la revendication 1, pourla préparation de veres
optiques organiques.
9. Verres optiques organiques obtenus par coulage dans un moule et polymérisation d'une composition
25 liquide polymérisable selon I'une quelconque des revendications 14 7.

Revendications pour I’Etat Contractant sulvant : ES

1. Procédé de préparation d'une composition liquide polymérisable par polymérisation radicalalre, et avec
30  un falble retrait, pour la production de verres organiques trés stables thermiquement, caractérisé en ce qu'il
comprend les étapes consistant & soumettre & une réaction de transestérification, & une température de 80°C
& 160°C, en présence d'un catalyseur alcalin, du carbonate de diallyle (constituant A) avec un mélange d'un
diol aliphatique linéaire ou ramifié, ayant de 3 & 10 atomes de carbone (constituant B) et d’'un polyol aliphatique,
linaire ou ramifié, cycloaliphatique ou hétérocyclique, ayant de 4 & 20 atomes de carbone et de 3 & 6 groupes
35  hydroxyle (constituant C),
- ou, en variants, avec un mélange du constituant B défini précédemment et d'un diol cycloaliphatique (consti-
tuant C'),
le rapport molaire du constituant A & la somme du constitiiant B et du constituant C ou du constituant A & la
L somme du constituant B et du constituant C’ étant égal ou supérieur & 3 : 1, la proportion de constituant C dans
~ 40 le mélange constituant B + constituant C étant égale ou inférieure & 70% en poids, la proportion de constituant
C' dans le mélange constituant B + constituant C’ étant égale ou inférieure & 90% en poids,
et & ajouter au produit de la réaction de transestérification ainsi obtenu une proportion d’'un amorceur de poly-
mérisation de 1% & 6% en poids par rapport au poids dudit produit de la réaction de transestérification.
2. Procédé selon la revendication 1, dans lequel on effectue la réaction de transestérification avec un rap-
45  port molaire du constituant A au mélange constituant B + constituant C ou du constituant A au mélange cons-
tituant B + constituant C’ de 3: 1 & 12: 1, la proportion du constituant C dans le mélange constituant B +
constituant C étant de 20% & 60% en poids, ou, en variante, la proportion du constituant C’ dans le mélange
constituant B + constituant C’ étant de 20% & 80% en polds.
3. Procédé selon la revendication 1, dans lequel le diol (constituant B) est choisl panmi le diéthylénegiycol,
60 le triéthylénegiycol, le tétraéthyldneglycol, le dipropyléneglycol, le 1,4-butanediol, le 1,6-hexanediol, le 1,3-pro-
panediol, le néopentylglycol et le 2,2 4-triméthyl-1,3-pentanediol.
4. Procédé selon la revendication 1, dans lequel le polyol (constituant C) est cholsi parmi le pentaérythritol,
le triméthyloipropane, le dipentaérythritol, le ditriméthylolpropane et I'isocyanurate de tris(hydroxy-éthyle).
5. Procédé selon la revendication 1, dans lequel le constituant C’ est le 1,4-cyclohexanediméthanol ou le
85  4,8-bis(hydroxyméthyi)tricyclo(5.2.028]décane.
6. Procédé selon la revendication 1, dans lequet ledit catalyseur alcalin est cholsi panmi les hydroxydes,
les carbonates etles alcoolates de métal alcalin, les bases organiques et les résines échangeuses d'ions basi-
ques.
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8. Procédé de préparation de verres optiques organlques. comprenant les étapes consistant & couler dans

§ unmoule et & polymériser une composition liquide polymérisable, préparée selon e procédé tel que défini dans
Fune quelconque des revendications 1a 7.
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