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"Organi ¢ Conpounds and ‘/ Vi) pegdod s‘s‘ﬂa“@ié’:ﬁ)rﬂt-hé r Manuf act ure"
Thi S i nvaM0i94i13066] ates to a pibcEssiEol ‘thed 3. o yranbitBet ur BCDUSII/HB6Y des,
al cohol s, acids, and their ¥ “‘deritvatipess.. fThe imuénti.on also relates to
the uses of t he conpoungds: ; especiratdy-to. the use. of. .the alcohols and
‘their derivatives, to the uses~ofthe estdrs; bottiof “the al cohol s
and acids, and of salts of the acids. Mre especi al Ie/, t he i nvention
relates to the use of estRfTsPREDUCT CIRCHIAFARMULTIRATH REGRIVERND as
pl asticizers, to polyneric conposi tions plasticized by the esters,
and to products made fromthe conpositions. Certain of the conpounds

are novel . BACKGROUNDOFTHBINVENTIONspeci al |y the

pht hal ate, are anong the nost commonly used pl asti ci zers. The al cohol
I s obtainabl e, by, fof ex | e, subjecting propene to

hydr of or ma atl-cﬁ%‘,’dﬂ#@q %q%b resul ting but anal by the al dol
reaction, a termwhich is used t hroughout this specification,

i ncludi ng the cl ai The present invemtiondielates o sofmmunivatione bystems. orMore an

e el e b A M e it

i 96067354 TS
| 00267
i

forma satur uced t1.0r ex

st eam cmethod gand -appanadus i fordemadulatinghareommunication signal by
hydr of or g at'fﬁm d 48t prsduct betweer aQilot sighdl AritPa ata signal bneaif@bul t .
Al t hough the ﬁé&ﬁtglﬂjc‘g er egte s . derived, from 2= et hyl hexanol are

w del y used, tion si exanpl e where a lower volatility,
or a stronger solvator for the polynmer is needed, higher nol ecul ar

wei ght rs. f.or t Ro based on nonanol, are

preferred. Th@fa%éf:?? Bstﬁﬁgg‘zé‘ﬁat‘?’? avai l abl e commercially are
typically derived froman isoneric m xture of Clerr] alcohols and the

users' relui renent n remmunicatipnsyistems dn svbichndigiteh pignals are itransmitted,
manuf act uri Ngvarious deéfibAAIaAtidreSchemes exist for the extraction of the data from
the received signals. In particular, systems which use quadrature phase
shift keyed (QPSK) modulation techniques do not readily permit, upon
demodulation of the received signal, the extraction of information

20 necessary to accomplish signal weighting for muitipath signal combining.
It is therefore an object of the present invention to provide for in
- the demodulation of a modulated signal a weighting process with respect

to a received reference.

25 SUMMARY OF THE INVENTION

The present invention is a novel and improved method and
apparatus for, in a communication system in which digital data is digitally
modulated and transmitted, demodulating the transmitted signals for

30 extracting the transmitted digital data. More specifically, the present
invention is employed in a digital communication system in which a data
signal data along with a pilot signal are both bi-phase shift keyed
modulated and quadrature phase shift keyed (QPSK) spread upon a carrier.
At the receiver the data is extracted from the received signal by computing

35 a dot product between the pilot and data vectors. The magnitude of the
component of the data vector that is in phase with the pilot vector, a phase
reference for the data, is determined by the dot product of these vectors. In
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-2- These conplexities result fromvariations in feed

conposi t Wh94{13866 eacti on conditions in the process for POIES93/11261
manuf acture of the precursors to the alcohols. These precursors may
be formed for exanple by oligonerizing a mxed CJerr] to (Jerr]
"olefin feed, giving a mi xture of linear 3 and branched ol efi ns,

predom nantly having six to ten carbon atons, fromwhich is distilled

a nixed Cferr] ol efi NBRIEF DESCRIPTION OF THE DRAWINGS (oxonat ed)

and hydrogenated to formthe isoneric (Jerr] al cohol m xture.

I n other commerci ocesses, .t he rr] al coho precgursors ar
typical ly obt ai newm m&% dLmtag@tqfe%PmnB%ﬁ%ﬁ'i‘%

resul ting C dsechoe more appacéntofrom the detiiled tion setforthebélbw ovtieni ns a

the 8 °fco§§§$53§z&°mw&°3‘§é§§§é dipibideh %&Waﬁ’% Feffprte larddter"

al cohol s r esidentify tonespgndmgbn&hrmxg!m\xttdml wihereinde forma reaction

product of varlabl Stdrh gr[a?g Cfecth
hi gher honol o t%es ece55| tdgil ng B‘&ycm?* dﬁa rg)g?rrent Jé? gﬁorrers
product speci preduct processing of the present invention; In a typical

conmer ci al processngefe Rhi§ afPénentplaty Vector reppésehttictt of veddived Pikt and1e

al cohol |®Seg)l oye n excess over the’acid, and al cohol i's stripped
fromthe t 3r oduct and recycl ed. Any inmpurities and any | ess

reactive isomers tFigdré 8 isoam exemplary biddkediapgratii of the digitabrecgiveaariche

Lo 1 SROcERed éﬁ%ﬁé{f& o Mﬁ'@@%ﬂm A iefphRBHBRCBAH S, B

the i nconing recelved;iradeQ sxgmhmmponentsus than |f |t were a single isoner.

Processi ng of therﬂggi,eag egt@?\tpﬁ cdl asticizer
may be nopre diffi tg confro certalin appl |%a?§§ns resul tjng
in a greakder pOSSI Figure ﬁa}ml@nﬁhbm%@e@fﬂw dot peoductcipruitioal
different. é)g;gmes of the final product.- This in turn may
require the user t have ht er ontr ol er ocess_vari abl es

e g  oven tenperaftg é' %S a \Riogk, Zﬁgggam ﬁYustrgEmg an exemp?ax’y
PCT/ EP96/ 002Gmplementation of the dot product circuits of Figu?e 3.

20 DETAILED DESCRIPTION OF THE PREFERRED
. EMBODIMENTS

In U.S. Patent No. 5,103,459 entitled "SYSTEM AND METHOD FOR

| FORMING SIGNAL WAVEFORMS IN A CDMA CELLULAR

25 TELEPHONE SYSTEM", assigned to the Assignee hereof and of which the

disclosure is incorporated by reference, a modulation scheme is disclosed

for the transmission of digitally modulated signals. This modulation

scheme uses in the cell-to-mobile link a pilot signal that is transmitted

along with data signals for use as a phase reference by the receiving

30 demodulator. The use of a pilot signal for this purpose is well known and

is further disclosed in U.S. Patent No. 4,901,307 entitled "SPREAD

SPECTRUM MULTIPLE ACCESS COMMUNICATION SYSTEM USING

SATELLITE OR TERRESTRIAL REPEATERS", also assigned to the
Assignee hereof and of which the disclosure is incorporated by reference.

35 A receiver is disclosed in the above mentioned U.S. Patent No.

5,103,459 for demodulation of the transmitted QPSK spread pilot and data
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ranges ih notor vehicle paintshops and flooring materi al i nes, than
woul d otherw se be necessary, and al so - conplicates materi al

recycl i névo 94/13066 I n applications enploying the corresp®Qi/ugp3atiéas,
there is an even greater requirenment for purity, for exanpl e when the
acids are being enployed in synthetic | ubri cant manufacture, or in
peroxi de pol yneri zation I nitiator manufacture. Fi naI ly,

effluent and envi Fiphifer diluSAtdsOsn kelsplary vectoy feplebéhfation of .20 pilot

mgni tudo. | oVEPRL A BB sighiE) fy F*Mtﬁﬁ?é%”rﬂq%def R é'&*\%%%f i}

accordingly thmpllm signebandodata signalr fort one finger ddﬁnedtmmﬂynﬂ@d(ﬁl ly

?FEI(IULI F[?;niéér% géi%ve?f'ﬁeﬁ%gu% roﬁlgn@Spér‘&o%tacé ?r uct Egri%nﬂ arti cg%arl y

the abiliiy ibthel oopstsaat;ene The pilobsignakisi typirallyr ansmitted at a greater

addition the as suehf to be
able to use %’Wrent ?léée st oc axg? |ng E&Eﬁy a;j‘#egbf?r?;t/
feedst ocks Signa fY%‘FFPFh@ v ﬁfﬁétﬂag ﬁéﬁ‘g?

worlg F?rmerﬁbeepstmgemfael b mt[@mwclps artmntthe data
manufacture gf _a,s rated a at i err]._ a i ses
subj ecting a ‘@3* r‘ﬂecg? détn§ﬁ% ‘?% aﬁ% L ag{%ﬁ%ﬁ%ﬂ‘% f‘?f g‘%;nal
to form¥h uprocessinged Cl err] al dehyde and hydrogenating the Cerr]

?Lgegg;jﬁr;?egoé[merrfhaanEaggl s?ﬂ. t?]\le(}ﬁi ?gﬁeaﬂf ugf‘ﬁlsr na%fnkﬁé@' v

cor r espondi ntyaxek samwrpath to the receivept |IB apsence-of npisg therpilotam er 1|
al dehyde nmaydk@ vectors éaihéidé%d 2rd B agﬂﬁnsg%@@wbﬂana%fdm -kf/4d§;i/4 of.

however, the u err I'nst ead enat ed
in a single é’%(s ﬁ\ée"s Pﬂrl]ﬁ RCQ‘VWM Wcé§§%&?

sat Iur ?t 31):5 al ﬁ@lﬂydhelﬁaﬁsmittéﬂ glé OmmlwaManuf thet

i sol ate

PCT/ EP96/ 002@5&33“ invention He gx/lo signal is further low, pass filtered to remoye .
saturat ed al deisedandndatal oshile, ther data signal remains aunfiltersii. aI'Eth)Iwhen
The saturate f

ﬂoﬁ@e@ééﬁ ﬁﬁgﬁ?&i?&feﬂ@é B il Febult betﬁelﬁféﬁ]tﬂg 0&{ tand

descri bed i n nor %
unsat ur at ed Mg&tppMethdhe pilot sexwing,as syrﬁqmats nj%e(refsm -eff ghould b

obtai nali2e, hotedettaitithe vectors as illustrated in Figure 2 a phase difference is shown
to exist between the pilot and data vectors.
The formulation of the dot product, also known as the scalar
product of pilot signal vector 20 and data signal vector 22 is particularly
advantageous in extracting the data from the received signal in a multiple
25 demodulator or multi-finger diversity receiver. In this type of receiver the
several fingers are assigned to demodulated signals from several different
paths or sources. Within each finger the dot product is used to find the
magnitude of the component of the data vector that is in phase with the
pilot vector by projecting the data vector onto the pilot vector. In forming

30 a dot product between the pilot and data vector orthogonal noise on the
data is removed.

In the multi-finger diversity receiver the dot product for data
produced by each finger also serves to weight the data for efficient
combining. Thus the dot product serves to scale the data by the magnitude

35 of the pilot signal before combining. If none of the input signals are
orthogonal to the data, and the total input power is kept at a set point, the
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by conversion of a natural gas stream A stream cont ai ni ng both

t hese conponents nay be subjected to hydr of ormyl ati on condi ti ons, and
t he r esuMQ M1¥6®panal - cont ai ni ng conposition subj ectRIT/AI$93/11261

al dol i zation, the resulting hexenal (which is largely a single

| somer) bei ng hydrogenated to formshe starting C6 saturated

al dehyde, the last-nmentioned steps or the latter step being carried

aﬂ if FSSIh P&ﬂseqﬁhrrdemmpm 1 birde?Nse ueridedgencd@RASISgénaratdsctheor m a
err al de

rt, er.r e to satura C6_ al dehyde,
synt ﬁg’g%‘lﬁé‘cﬁﬁ rPeTgfnaﬁﬁly eRi e‘i? f%oq%gsgﬁa g}e transmitigr o -,
IOF ocess, to jecurdingitonsequeanivel iming adnd? tstate impert (not shgwhnjrasypeovided| s

These produc FORA PRl 18 @sﬁ%?hﬁm&‘%&?*&%ﬁ@ %ep‘*e‘ BB O

gi ve 5 nmictgprovessor aniktindhidesOthe rappropsiatenanemoryxand tpmgram of

a pentene, ﬁ%‘t@fh fs mat i on of Ziegler alcohols by catal ytic
treat ment of ene to forma range of hjgher al cohol s .and

dehydrogenati on t &n cexemplarpembodimentof and Q componest signal-samplesunber

material may ai@g?oﬁheaetoaapsm'desgreadeiw &l Sarfiphdfate Whiths@rhéspondsas-
The present inv

n |on al s LQVI SS risin
(a) subj edh t"?}BH @&Tﬂ?‘& WWC %e& g $hguld be
hyd(rjocar pon, undebstoodothati tiee sanmhplesimayebet provided lay iyl other zaseoat or (b)
condi tions t 0
subj ecti ng t%&éa%%mméc)mg?ﬁﬂbé &pgatgbr;ﬁ‘og\% %#M%%?O an secon
al dol conden®N |cbr(s rate is 1.2288 Mgpowhidodsmuch greater than the data symbol
PCT/ EP96/ 000254 of - 5- causi ng

trinmerization to an ungaturated err] al dehyde and, optlonally
(c) hydr ogenaf@ m&%[%ﬁ@smfém &féﬂr@mg on the gampgsite 1

rlez ulht Id ngsf 3 CL Qecém»F:%heak %Oénﬂ@hiqﬂ%gtsbois t® eglctract th?fe!fd!f\h ite I
al dehyde an a hydr a e er r
ol denyae to. andoid daBipdnent samples,  Jn°brder 10 uHdERRd e’ Betasiilo
doubl y unsat deapmder 30 qtrxsdnecessar)sttepu(tﬁézstm thiengffect rihatexemphry

pr oduct aﬁ.ﬁ%&bﬂ%fo €+ Lli\éiﬁg dﬁ?éﬁtxhg tid l{] %nﬁréﬁgg] e‘glr

(c) with a fu er prop ana or” a mx t of

step (b) andheRaipen ahgumy:tyaMMm signsds. thurqoﬁa&lu@tramthaamo hpgx,
(e) oxidpgi ngohbfelRtioN ¢ér I aNdCQ $pPealiOsigrals.2 Al BPSK signal is normally
transmitted using no phase shift or a phase shift of 180° in the carrier to
represent the two data states, i.e., "0" or a "1". In providing two versions
of the same data bit for QPSK spreading in the BPSK modulation scheme
where there is no I or Q spreading signal input, the I/Q output signal is of
25 the signal space coordinates (0,0) or (1,1). With the contribution from the I
and Q PN sequences in the QPSK spreading the resultant signal is of one of
four phase as illustrated in Figure 4. Table I below illustrates the
correspondence between the data occurring at the coordinates (0,0) or (1,1)
and the counter-clockwise rotation as a result of the I and Q spreading.

30
TABLE 1
IPN | QPN | ANGLE OF ROTATION
0 0 0°
0 1 270°
1 0 90°
1 1 180°
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‘aci d or-optionally (1) hydr ogenati ng the product of step (b)

ep to forma saturated CJerr] al cohol and, optionally,
(g) ‘est ewpf%ﬁlﬁé‘% he saturated (Jerr] al cohol resulting PCTAUSA3/3126D (f).
b

The invention further provides a process conprising
subj ecting a propanal -contai ni ng conposi t§ on to first and second
al dol condensati ons, causing tri rrerl zation to an unsaturated Cferr]

| dehyd ofthe Pikch isigrail
ZI dghgdg resl:_lgéiqneg ;Idg?éﬁé%ﬁlg?eg 8’(2 nsat Ont-ggﬁ?%FG&Q%?Et ed
C6 al dehyde t he
g[e[) Ir] al de?%ﬂﬁ};nes aré Provided t? d?t fém&v( b)@“ﬁc\tﬂﬁms Gﬂulahdnhpdft ae:it%talhe
ou unsat ut a uct of ste e sin unsat urate
pr odu>c1t %@gp@ﬁ‘gﬁﬂgal dol condgnsatlon of thg %r oduct of step
(c) with & furthedt ghopkhbe understood thatdnnthet modulitiohescheme cqnsidered of
(e oxi ti 21 ndt TS pRRREE #&ﬁf Faromifted Yt thp Alderoy %@é’
optionally as the pxlot(ﬂ:gnﬂym Ny spraadh byt the IoandthPNa)spsea
(d) to form%eaaéﬂéét%&ﬁgﬁm%%mgh&%' / Yspread pilot

96/ 22268
(9) esterlfyl%m%wbmmﬁfméﬁmt ves. %ﬁﬂ?bﬁ ().

(e

" -
condensat i on, rﬁt’? %l’%?d%
rlezulht :jng fr(anyc bthér oné of the Walshecoaiesi magt beeused as thet pilet sigred. It .
al dehyde con
al dol conden?g\gﬁg ?ﬁﬁhropanae:t%oaa{ﬁé{tafoﬁotfhrﬁ ﬁo&%?ﬁ?ﬁlda%%ﬂég&aﬁé\g yde,
(d) hydr ogendnpud my ecqv]ered wwalshasequemq transmigsinmy dUpend
o0 15 emSeRE A St e e e R
saturated C[ SRANNGH % cri P&ﬁ&fw th respect to %fe&‘f Pﬁ§°t‘~'ﬁﬁ°"er
saturated Qhé]or@gxmhd\pﬁtesm ting fromstep (f).

In order to recover the data, I and Q components are also
respectively output from QPSK despreader 30 to digital mixers 40 and 42

20 which may be configured as modulo-two adders or exclusive-or gates.
Digital mixers 40 and 42 also receive from Walsh sequence generator 44 a
Walsh sequence. This Walsh sequence is identical to the Walsh sequence
assigned to this channel in the transmitter and is selected in accordance

with a sequence assignment input (not shown) from controller 18. In the

25 exemplary embodiment the Walsh sequence chip rate is also 1.2288 Mcps.
Digital mixers. 40 and 42 perform a modulo-2 addition between the Walsh

chip and the respectively input I and Q components samples. The
despread and now uncovered I and Q component samples are output from
digital mixers 40 and 42 where they are respectively provided to

30 accumulators 46 and 48. Accumulators 46 and 48 respectively accumulate
the I and Q component samples over a symbol time, which in the
exemplary embodiment corresponds to 64 sampies or 1/19200 second. The
output from accumulators 46 and 48 are at the symbol rate of 19200
symbols/second and are the respective symbol data I and Q, referred to

35 herein as Data I (Dj) and Data Q (Dq) samples. The Data I and Data Q
samples are also provided to dot product circuit 38. Accumulators 46
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The Clerr] unsaturated al dehyde referred to above in the process in
whi ch pr @anal Is dinmerized wll largely be 2- et hyl - ngentenal t he
C6 sat ur aWOP4HPShyde resul ting fromits hydrogenation

2- met hyl pent anal ; the doubly and si ngly unsat urated, and saturated,
derr] al dehydes will be 2,4-dinmethgfy-2, 4- hept adi enal 2, 4-

di net hyl - 2- heptenal , and 2, 4- dlnethylheptanal respectlvel , the
saturated elof]thalmuluphcuhloh inenﬁ.‘l,lti lier 72 bativeenrthienBata kb anddhe

d f
g:[hgr E:][ e?fi ""'Pleotggts f:»h? arengro & a: m%ﬁ%ﬁa@ tSCdzg:tPP#&déFﬁrAmms 0
Al ternativel ysuma)ﬁhGWQWMrmngs de prpvi Qj@ﬁy@égput symbek sample for

02 ] SR Y Bl ol et s e T e of

presence og i Eﬂéﬁh 5‘???553“ e yalpe rﬂfn&\ﬁ agtaz?'ﬁimf)rm R*Eﬁe Miths

: gr in th pre&mgﬂm%ctgr/sgaladbyﬂﬁlmmghﬂ‘smmn unf car bon catal yst, as
escri be

boT EPog 00267 Figure 8 povidesap FXemplaty, impjementation pf.dot praduct

224 and cisieaitl 38 of Figure 3, avith dod produick cirenit 50 and 52 bemgrofjdenhcgll
Technol ogy, 1 r

properti e?OOf &#ﬁ?};’; ﬁgmﬂtﬁ%ﬁaﬂeess mgi%ch té/\ogj‘i??nhg‘gﬁ{ %ng

di (1- megmations e eparBigurer6,t Ra

four are stat qged fasﬁespbaamg%mepmacr&d sinples are Pdspetiivelyer s.
One of these, n t rm nol o , |early intended
to represent tm'@""‘ie‘I &F&iﬁs @v %s%éﬂé%éngﬁma%ﬂ e o Péf‘s?
present lafh enables sighadrprovidéd atetiiasymbolf tate. DiShitce eaa’ﬂmaf these

Cunstanti ol peBpimIes fe B 'tﬁﬁﬂ}re{vﬁ&“ﬁﬁpa?%“’“ of Talthlsan - 86 aps ROhirig e 3

actual |y d8nt ai seriéscofclatdinelentents (iotshown) eah fm‘tsmhhgm different bittofcthewi t h

20 or nore ot gk, i RONers. It appears, therefore, that the
characterization “at_one point_in the V\ad%@et al pa er of JDP as 2, 4-
di met hyl heptyl 4, 6-Eherbyrlnesisjoreghimench ofilatches £0/and 82 azp-raspaetively

There is, mrzrwﬁde@q&mr&wdn input BEOWté-dtié)C(QSl?j ﬁhﬂh—tﬁw utake

t hat individu st.er or, i Iate | from |so ture
In U S. Patent™i{fiplexes 88 ?@g@ﬁﬁy@e outpyt é rrg nbé
process i IIOV\hip:bVlduiilrespéca teapdeandraQ ln upbénwnetb-bnewz:am multi-bit

[err]-carbon ?{I} ThaftiEterod! e MLS PO to mm@p‘iéﬁéég%s”mé Whsh FQt e

a- carbon atom
.- select signal. Multiplexers 88 and 90 are responsive to the I/Q select signal

for providing for half of the symbol period an output from one of the
inputs, e.g., the I input, and for the other half of the symbol period an
25 output from the other one of the inputs, e.g., the Q input.

The selected data and pilot samples output from multiplexers 88
and 90 are provided to serial multiply-and-accumulate element 92 which
is comprised of digital multiplier 94 and accumulator 96. Element 92 for
each symbol period sequentially multiplies in multiplier 94 the Data I

30 sample with the Pilot I sample, muitiplies in multiplier 94 the Data Q
sample with the Pilot Q sample, and sums the product of these
multiplication in accumulator 96 to provide the symbol sample value
representative of the magnitude of the symbol in phase with the pilot.
The value generated in element 92 is cleared from therein every symbol

35 period in response to a symbol clock input.
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condensati on. Saturated al dehydes and al cohols are produced by

hydr ogenation of the resulting unsaturated al dehydes, and pl astici zers
are ‘made WQ M48066i f yi ng t he al cohol s. Exenplary of the PETAISI3/E6L he
pht hal ate ester of 2-propyl -4-met hyl hexanol . - - n U S.- Pat ent
No. 2485989 (Smith, et al), aldol condensati on of b,;;]t Hal and

hydr ogenati on of the product to the 4aturated al deh s G54
are carried out si mul t aneousl y. Simlarly, ‘ t

No. 4270006 (Heilen et al) hydr og€IzAIMSof the doub

product al dehyde WO 96/ 22268

PCT/ EP96/ 00267 I,s carried
out si mul t aneous! ylwi t hAPh8PRREAMS fox gomputing 2 scﬁ@Frﬁfm&f\ﬂ VEFOL, o

earth netag cahﬁngbmnﬂmc@m rising : In an exanpl e, propanal is

of 2o G o B eéswzamgliapm valnd EepeasentaVi.oh, § s, Baiiign

al so bei ngd pr oflur fist vector with analueshe enfatm! oba fost tomprent @fae)

gg?\g;inggtsl ons“%ﬁ?%%ﬁmsc%g q%la‘yﬁ'e(ﬂ&:)ﬁ* Qngitgﬁkmé ed to

f orm al coh®l s valuetepresentative wofra secand component L e.qt@::m GrV ue
lubricants. Perg%ssgﬁﬁveeof tahFeco ;;Egﬁux&nopfa SecBnldy vBser "R gr&@icfeha

itself may_be on sation of n-butyral dehyde and
hydrogenat$on’59c"~md Jmﬁdﬁiﬁt}?g\'&l yde is carried out with and without a

PTC. In the presenggeas foresutifing Fidifirshand sedohd iztermediate viabaés and

react ed \/\.ﬁz conver ed to t he es red 2, 4- diethyloctenal; inits
absence t ue. 'was 45% Sur pri singly, in
vi ew of the d| scl osure I n GB- A- 1547856 di scussed above, the

unsaturated Clerr] 2. Thel apparatis ofa(ldim brfumheedonyprising'present i nvent i on

W th good se Y/ tﬁ?fé
transfer c%lt al yst, ofgg%tééﬁe?;i{iga&iﬁg&ﬁ "oF i eécr&&aa ? [ om t he
present i nvenFPE\rPOHFﬂéS r, and sajd vajuestrepresentative ofysaichfirss
general | y gar gndtsee | nen Wi tUrghdM th the renoval
ohd \cBiponents of sdil %ﬁ&\i@d{d

evapor at i on or hase separ at | 0 f .0 din the ea t| on
conpl i cates the re&?ﬁ\sf 'l‘ﬁ sﬁtﬁcﬁf& ‘F%ng gﬁéﬂeorp g‘éﬁ
mxture. 6 values répresentativei bf smd first edm %{bm of gaidf firsteand pecondf

the present i Quepil 98 sGRIMHda3E Yor Fulll i, ShFPRPBNsRR to a second state of
8 said select signal for providing said values representative of said second
components of said first and second vectors to said means for multiplying.

3. The apparatus of Claim 1 wherein said means for
2 multiplying comprises:
a first multiplier having a pair of mputs for respectively receiving
4  said first vector first component and said second vector first component,
and an output coupled to said means for summing; and
6 a second multiplier having a pair of inputs for respectively
receiving said first vector second component and said second vector
8 second component, and an output.

4, The apparatus of Claim 3 wherein said means for summing
2_ comprises an adder having a pair of inputs respectively coupled to said
first and second multiplier outputs, and an output.

5. In a communication system receiver which receives a pilot
2 signal and a data szgnal each defxmng respectwe vectors and travelling a

L



éssenti al i ngredi ents “carbon nDnOX|de hydr ogen, and one or both C2

unsat ur at ed hydr ocafhis enbodi nents of the invention,
t.-he "hydr %0 5413066 S u
advantageously

et hyl ene, and acetyl ene ipgeTUS93/11261
ent in very small proportions. |In other

WO 96/ 222 . PCT/ EP96/ 00267

-9- enbodi nents, the essenti al I“rksdrocar bon is ethyl ene and

t he presence ;g 0,

The conpositi oh Ht; &b?glﬁﬁpgtcg nurrer sas rre‘i%ala dﬁg%@c#ﬁﬁ?o m Xi ng
pure C er ] H[sgmf e @gda piloy] signpl nccmpgqsm isemple and said pilet .smaa
produced ( er, it ya,h wurlfled synt hesi s gas (syngas) or as the
product of a partia on (,PO It

Do B 2hor 4 et gtal B eer bavind A5k Tl e Selh sl
product nay Haput, a pairwfifisse tnitiplener saneple inputs mpeaﬁt ely youphed tosaid

d t te The
convent cPly fPskia ﬁ#ﬁ@“ﬂi@h&%@? FP‘Q’E '5%2?5* ﬁmﬂé&@?‘ggﬁg‘%{}k
"dilute" bei rtgatpnhnoupledttqsmdsnuthhéxeﬁrshanput,and been conpletely purified
by th I I
o g rotBane. ang ¥ SESHE Bigitdl multplekel RENG & 3B0AH Sibduplesds! SilRLe
hydr of or ny| atSighal mput. r&ami:cnf segond; tnultiplgxer sample inputs trespectivielyof
erry ?géuced é’df“gﬁ%ﬁ‘qﬁ*ﬁ““&efﬁﬂﬁnﬁtﬁrﬁg‘?"e °‘3FP‘§‘?2"‘E‘#3? bt
ref orm Ircl)g and® @Mﬂé?ﬁﬂﬁﬁ@F%ﬁM Y1 ene Y

obt ai ned by rret hane pyrolysis, as described in nore detail in U S
Pat ent Applicatiorf. Ser ilal al‘ﬁmmﬂﬂﬁu&?ﬁbmfs §tenb réeeiver Wwhich receiv¥3Sa pidot

correspongi ng Calal0 of a
Vil 1 - Congonaie il Al 4 e &sﬂ%eécﬁoﬁfM&ﬁéf‘?ﬁ&ﬁ%%%d%%? fen,

Et hyl ene and representediby eln &b somponents:a bor method cforadetermining cthet o
Exxon Resgar ggg%gy ebtor %'}él r he
pr esent agpl fdég Iqﬂ&égﬁ%‘éﬁﬁggg) ventl(rifeipél sclv’c’)glt}r'ggisd EPEPF or\gg?:gq ed by
ref erence herqmpnsms steps ®f2pendi ng on the source, the DMCS wil |

ﬁogt ain, bss sﬁagmfexdéadﬁ@ﬁ?ﬂalonébm poRehihsdmp waﬁa:}sxmted
S){;ermoggr ons, s:&?ﬂf&n?ﬂgnéﬁon i.f ferent earreglultar&ﬁrst rodugt esir
multiplying saxd recexved data signal Q component sample and
pilot signal Q component sample to provide a resultant second product
-10 sample; and
summing said first and second product samples to provide a
12 resultant sum sample of a value representative of the magnitude of said
data signal vector in phase with said pilot signal vector.

10.  The method of Claim 9 further comprising the steps of:
2 storing each of said data signal I component sample, said data signal
Q component sample, said pilot signal I component sample and said pilot
4 signal Q component sample;
providing said stored data signal I and pilot signal I component
6 samples for multiplication thereof; and

providing said stored data signal Q and pilot signal Q component
8 samples for multiplication thereof.
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- 10 - In certain enbodi nents, the DMCS will al so contain

one or noN© 983B@s6r] nono- or poly-olefinically unsaturated pCTNS93/11261

hydr ocarbons, nore especially Cerr] to (Jerr] nono- or poly-

ol efins, and nore especially wll contaié, in addition to the (Jerr]”
unsat urates, propene and butenes. By th nmeans, t he canpsietitadBeeR Replaced

the resulting al dol product nay be controlled to cont a|
Clerr] species with, nore especially, sone (ferr] and C[ ,
in addition to any Gerr] species resultin from tetrane

the propanal . Th prﬁpgﬁn%gk%m spec lf‘l argely Cferr]

speci es, is advant ageolis| nd pref y in t he range
of 10 to 20% by melghﬁ baspo—o v ah4a wei ght of product,
resulting in a final pla proljuct havi ng | ower

B4 0C in polyheric conpositions.
| f desired, at |east paft of the (Qerr] speC|es pay be separ at ed,

vol atility and enhancedi|per
enabling use of the al cohogp.as subl.gQ der | vative form e.g.,
in synthetic lubricant$|or plasticizers. |  The DMCS conposition,

as far as concerns neu and PDATAessenti al} cpnponents, is
DEMODUIAFOR! d
.. . |

advant ageously as foll CO lto
50% prefera to 35% err]Herr]:
total up tolﬂ)o b of Cof mum the nol ar

-equi val ent of i C ‘ speci es
pl us y rat ed
speci es, t ¢ ANAOGR kb i ATf'
maxi mum i s |RECERIVER mPI ‘ e yl enically
unsat urate spkcies plus thr
acetyl eni cal | Y unsat ur At edu%oeci es | eptionally, if
t he proportion acetyl eniﬁ j$ so lowjthat there is no
econom ¢ advantage in ifs \ m ni mum
hydr ogen content may bé MDULATOR ?
| i
| |
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- 11 - _ equi val ent of the ethylenically
speci es. WO 5413066 Sum of al kanes, CJerr], Nerr], and H eﬁ‘ﬂ?@sél&é 70%

preferably 0 to 40% Certain trace conponents of the
mul ti conponent syngas feed arglpknown to be detrinental i D
reaction. Sone are irreversible catalFyst poisons, e.g., 5 U
conpounds, for exanple, Herr]S and COS. Qhers, for exa b
hal i des, cyanides, and iron carbonyls, cause reversible )o@g@ng or
accel erated catal yst deactivation, or unwanted reacti oes]i O’%
downst r eam processi ng. The concentration the detri 85
conponents may be adjusted by a variety of techMrques knpwn ‘f?e;p ce,
to provide an accep .- e mul ti conmponent syQda eto t X
reactor. es ribed in nore detail i1} thfkabgve-i d@ght fled
co- pendi ng U. S. ean(d apl lcations, the literature ' many
references to h rfg (=t TSRSt SaTRTr= atbyghieneghnd |
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Ver| ag, New ork,-19B0, especially the Chapter dqof ornyl agi on, Oxo
Synt hesi s, Roel en Raakta@dn” by B. Cornils; and U S Pat ent s S.
3527809, 3917661 angd $1KRd830, which describe an oifl sol-uble
phosphme modTed™=T hpd ara yst, especi al lfy ugeful wt yl ene;
the di seNosurps of p t hese docunents are indorpqrated he by
ref er enged AR pResEnee=0f -asct ywane gauses diff fiqultiesgh r,
and thejliteratgreg ifed Neat Belll S. applicdtion deper al ts
acetyl ene @gs p ¥omgnp@ 1 obp ggvpi ded. Accqrding tg the t
i nventi gn,™tg Hr@f bPy| atb of sulstantijally ac¢tyl eneff
conposi ti ony gay b o€l f el under hydrofornyl ationfcondit§ ggs|known
per se, Eusi Ng=da| chti@l §/s nbwn per se, fow xarrplsg any gr
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whil e hydrofornylation of acetylene-containing (as well
subst ant i émggﬁgtylene free) conpositions is advant ageous carrled
out usin " | yst an oil- - sol ubl e rhodiun1conp|exqﬁaﬂﬂ

| ow val ence Rh conpl exed both with carbon nonoxi de and a

~ triorganophosphorus conpound. As triorganophosphorus conpound there
may be nentioned, for exanple, one or qy?e oi | -sol ubl e
triaryl phosphi nes, trial kyl phosphi nes, kyl di aryl phosphi nes,
aryl - di al kyl phosphi nes, triorganophosphites, especially
trial kyl phosphites and triaryl phosphites (in which list alkyl
i ncl udes cycl oal kyl), containing one or nore phosphorus atoms per

mol ecul e capabl epy{TAO e on with Rh by virtue of having a | one
pair of electrons on the phos~ 20 Instead of, or in addition to,
such nonodentate conpo ¢, a bidentate phosphorus conpound may be
used as ligand. Tri or dgapdHresphe | i gands whi ch are known to
provi de good catal ytic acti vMNg lr o- fornylation of pure
olefin feeds are_sujtable for 174 he process of the present

i nvention, their!? eht R 3 uch that (a) the
mol ar P/ Rh rati oDATA Q o/ minimimprererred ratio
dependi ng on the nature¥Yof the phos orus-containing ligand, for
exanpl e the m ni num preferr tio beingf2:1 for_a bi dentate |igand
and 4:1 for a phosphite lig X ozt prﬂCB.bﬁy the ratio being at

| east 30:1; (b) the total concentration of the coordinately active
phosphor us is-atPlLo |least @ OT Tl /I; and (c) the [P]/pco ratio

mai nt ai ned in 'FMQ reactor is at least 0.1 mol /1 / kPa, where [P] is

t he total concentration of the coordinately active phosphorus

in the solution, and P[err] is the partial pressure of car bon
nonoxi de in the gas phase. As exanpl es of the |igands there may
be menti oned trioctyl phosphi ne, tricycl ohexyl phosphi ne,

oct yl di phenyl phosphi ne ohexyl di phenyl phosphi ne,
phenyldioctylphosphini&éﬁﬁ%ﬁyldicyclohexylphosphine, WO 96/ 22268
PCT/ EP96/ 00267 - 13 -

tri phenyl phosphi ne, tri-ﬂ-InlyIphosphine, t ri napht hyl phosphi ne,
phenyl di napht hyl phoqphi ne, }=~gp di phenyl napht hyl phosphi ne,

tri-(p-ne phenyl - hosphi ne, tri-(p-cyanophenyl)phosphi ne,
o DierXPpenll-y atcy pRROS 88
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1 - advant ageously from 80 k
155[err] C. The reaction ip

ssure in the range of 0.05 to 50 MPa
range of about 0.1 to 30 MPa with a
nxi de advant agequsl|y not ar eat

e
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and itself (e.g.,

e introduced into the reactor
r hndgrmasinal Ao OF
rhodi un{1) or It may be

situ, the Rh may be

acet yl acet onat odi car bonyl

odi um oxide {Rh[err](err]},

Rhferr] (CO[err]},

{Rh(acac)[err]}, or a triaryl

onyl

Hydr of or nyl ation i s advant ageousl y

range fromTs Shm%&@bn

o] 180[err]C,W m‘
advant ageous
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parti al
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r_than 50% of the total
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A method and apparatus for com-
puting 3 scalar projection of a vec-

@am-yno'r PRODUCT SROUEL, FORNMULTIPATY RECEEVERS! t i al
Advant ageousl vy,
et hyl engeyand acetylene in the feed to the

ENAIBLE

pressure of carbon
pressure.
pressure should be Iimted
t he proportions of

tor opto another vector. The appara-
s comprises a multiplying circuit (94)
and a summing circuit (96). The mui-
tiplying circuit (94) is for multiplying

DATA | ——

LATCH

80

/88

a value representative of a first compo-
nent of a first vector with a value repre-

sentative of a first component of a sec-
ond vector to provide a first intermedi-
ate value, and for multiplying a value
representative of a second component
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SYMBOL
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of a first vector with a value representa-
tive of a second component of a second
vector to provide a second intermediate
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value. The summing circuit (96) sums

the first and second intermediate val-
ues to provide a resultant value repre-
sentative of the scalar projection of the
first vector onto the second vector. The
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apparatus may further comprise a first
storing circuit (80, 82), a first selection

circuit (88), a second storing circuit (84,
86) and a second selection circuit (90).
The frst storing: circuit (80, 82) is for
storing the values representative of the
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firs: and second components of the first
vector, and the secoad’ string circuit
(84, 86) is for storing the vaiues repre-
sentative of the first and second com-
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poneats of the second vector. The selection circuits (88, 90) provides an ordered supply of these values to the multiplying circuit (94).




™

reactor at the foregoing pressures are nmintained as fol | o388 from
about 1 to 50 k% § glgradloyy about 1 to 35 nmolt; Herr] fromabout 1
to 98 nol % pr 10 to 90 nol % ethyl ene and acetyl ene

|nd|V|duaIIya ﬁ m ination fromabout 0.1 to 35 nol % preferably

about 1 The6reacti on may be conducted either in
a bat ch node or, preferably, on a continuous basis. In a continuous
node a residence time of up to 4 hours may advant ageously be used,

with a preferred reS|dence tinme be|n in the rane of from%to 2
hour s. 0 cds J L;‘_. R ] IP V.

conver si on process takes pIace in the qU|d phase and " the reactants
are gaseous conpounds, a high conta%gﬁggég—surface area between the gas and
| i quid phases is desirable to avoid mass transfer limtations. A high

contact surface ar_zeamggi;1 brélntétre;ﬂ?c]ﬁéla;é/‘?é %ggutclo%%@qqeq %y Ste_ 29as phase

may be ensured in an irfing in a
bat ch aut ocl mmmn oﬂf |&% vectox cgm:pnmlweraepenrt he A&®ctor feed

gas can be  eppdtitaststmiiided e Galalysiisgl utienstnoler sguagpl e a

continuous-flow stirred autocl ave where as 1S I ntroduced and
di spersed at THERE (GROHEY HESessBhe multl?ﬂfiét%ﬁ dH5FUHR dfd dSperfor at ed

inlet. Good cfyy agilti 1yaa§weenvenaecaé@§ayé§e@wltim oxs {eedmmy also be
gg?f&gg6/0026ymmponent %?68 first wvector _ q&;h a valugy

di spersi ng t heemmdadntoaciofe tdfe aRIﬁlratatcymponena &f gh second swcfkaze area

support, a teggtnléltbe‘,v%l a{m nr}x‘?:te%rutefdla e R %‘léopor eéd Ilog_w d phase

catal ysi s. speci a @ﬁ e¢ed conposi t'i on cont arns both
acetyl ene andnwktinlariang dlafev e st ugeregentativenyafof 8r mplesiongn may be

carried out undRlorlidd eret a  £¢PRHI Ui POSLoPDI §yS@YEr & (Ex@1uhi gher
tenperature or catal yst or |igand concentration) conditions being

used f FieRESASH A ¥ Pdr sRorFRIRAA f GOTPOERPRENOETHR s 9GP

achi eved by thetisae 66 pwovoleNa &dard Olrternedides, value. WThHR an
i ncrease i n sever, t% as. t he fee&g;oves fro one reactor to .the next

or, in the cdE8%™ Jlfgcﬁllt ruélas’ctorh aftlgr?p e 5e5CPSase with
travel dommstimanmedlatml ord ueze kengphovidehea plngytﬂtmtr eyeflwe. Such

mul tistage oR&aLatd Qi dERY;RE é&.se@'hévﬁai% ag?&!é@ﬂ?ohso@%he flrslﬁr esent in
t he COh‘pOSI tion. - The propana as a reactant in the
al dol i zati on Vvector onto the second vector. The apparatus may

further comprise a first storlng circuit (80,82), a
first selection circuit (88), a second storing circuit
(84, 86) and a second selection circuit (90). The
first storing circuit (80,82) ig for storing the
values representative of the vector, and the second
storing circuit (84,86) is for storing the values
representative of the first andsecond components fo
the second wvector. The selection c¢ircuit (88,90)
provides and ordered supply of these values to the
multiplying circuit (94).
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step or: steps ok cthesprocesses according to the |nvent4 BRENT ".:may “be i,
obt ai neﬂ(_ ASerlpRos 0By 2Mbodirent s___.ap_(_)ve by + ¥xonation :qf:-ai G err]. ..

unsat urayieqnq \droca,rbqn A ,dq(sg red, oxonat¥on may, be:car.rived. out

under c;g;n(futK s\yl e |ng I opanol whi ch, ndy be: condensedy;and
dehydrage 0 d 1"',',;"a“‘ @s [€d7C6 al dehyde by the- @uerbet reagtlon ',_' :
describ BOTK et d10°51 907 “Mb| . Cat., 33(1) 1-21. °° i ot her |
enbodi rmm.s_____._t_h.e...._p.LQpattaL.ﬂ..ﬂay -he:-obt:ai rled ‘ by. ot her, neans... f op, /@%anpl e, !
by dehydrogenati on of propanol, e.qg., ovér “a--copper_catal’ qu --------------
hydr ogenati on of DOJr BREAUET GIREUBKiFARINUSIATHIREEEINERS parti al oxi __d_a__t_____l__o_n
of propanol , whet her resulting from bi o- oxi dati on or ot herw se
obtained, e.g., oxidation with air, ozonation of 1- bihissheet Has Been Replaced
The condensation of t Q‘K@HO@N&D THETINVENTI Nforn}} Hﬁlﬂﬂl i
usual ly followed i rmedl ately by dehydrat lon, to forman

al dehyde with twce the original nunber of carbon atons (or the sum of

t he chFbeld of thesInyrention di f ferent al dehydes in a cross-

96/ 22268 PCT/ EP96/ 00267

- 16 - The ghreseat @nventionetdlates own coammanication Gystéchs.orMore

el ther in tﬁw&aﬁ%@xﬁ e BRREY nidhnoh, ATAREl0 4 tovs!, o™

]terrpe{) at) tirmeth@jdgx}dfappnmpsrﬁqroden;odulahagopemmuamhmesmste g.,
rom r’ﬁm&, ffn\‘%
gener al | y é&&acagﬂ%%t% In, t e%re ence é?ﬂa cat yst nay be

solid or &mm%fﬂﬁm-, preferably, basic. Al t hough
organic bases rray be used, a, preferably strong, i norgani ¢ base, for
exanpl e a kal i, taI ro. carbonate, is preferred,

advant agegx]abﬁs?rhp ﬁﬁgﬂ?x’éﬁ A& aqueous solution. In other

enbodi nents a solid cat al yst, ., a nmetal oxide, especially a

titani um or nagh\esﬁmmumcahom s}ﬁtemynbehm&glmhélamdﬁ@rsmmed,appl y
general |y yarioud @ebisd@atitin E&?{}ﬂﬁ@gﬁs‘%% 9&?&?% t'H&VEEEd £om
ation Is ver

under the preferre on |t|on

essent i al | §peciaegivedesignals. ¥e§yﬁ‘€§‘%&\trﬂﬁ'—%ﬂ§? qgemmm mqe and
its SUCCESﬁﬁft keyed quf ﬁsocﬁmaaha&eaﬁﬁqueshaaendmem gRemignupee! ot on

of Ihe a | n or t he d . _the
desired C[ E&&%ﬁﬂet BE: &‘%ﬁcﬁ’é@%etsb@ﬁ}'a mytg ntoorm Bgenat e
the 2- et h)éceﬁsaryrtbeambmpnﬂt siginh) weighting for multibathvsignal lkentbininig, and
second al dol  copdensatdi@is-an object of the present invention to provide for in

the demodulation of a modulated signal a weighting process with respect
to a received reference.

SUMMARY OF THE INVENTION

The present invention is a novel and improved method and
apparatus for, in a communication system in which digital data is digitally
modulated and transmitted, demodulating the transmitted signals for
extracting the transmitted digital data. More specifically, the present
invention is employed in a digital communication system in which a data
signal data along with a pilot signal are both bi-phase shift keyed
modulated and quadrature phase shift keyed (QPSK) spread upon a carrier.
At the receiver the data is extracted from the received signal by computing
a dot product between the pilot and data vectors. The magnitude of the
component of the data vector that is in phase with the pilot vector, a phase
reference for the data, is determined by the dot iproduct of these vectors. In
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Sel ective hydrogenation of the unsaturation |eaving the car bonyl group

unaffected may be carried out in the gas/liquid or gaseous phase using
any of the catal ysts known per se for that purpose. As exanpl es of

sui tabl e hydr ogenati on catal ysts, there may be nentioned

pal |l adium e.g., a supported palladium catal yst, using, for exanpl e,
an alum na or carbon support, under relatively mld conditions, e.g.,
a hydrogen pressure of up to 3, preferably between 0.5 and 2.0, MrPa,
and a tenperature within the rang@ of 80 to 200[err]C, optionally

in an inert solvent. Suitable solvents include alip haé %I [ ceycl iC
and ar omatpastispdetocthe et @roduct of theseomectopsgis the product

PCT/ EP96/ Gfiaftip lication of the pilot in-phase component Pr) ch the data in-phsgenat ed

sol vents, for exa al cohol s sters a The
second al FOMPORER nﬁiﬁl) éﬁmmécwiﬁb cﬁfﬁﬁgl t of the Q}‘ﬁhé’;hcﬁpf’ﬁ of the
2- net hyl - Dipstngesdiatate plissbecapynent (A} with the dath hyhpdratarephasay be
carried ou tgér{t tions .- Si mlar to the first condensation.

o)

If it |sd e the saturated Cerr] aldehyde
2, 4- di et hy| heEhmaprésent tinwentiosi int capr exeplaty timplementatéennis

aI doli zati I r

2, 4-di et hé}*i- the %nal%xﬁcgﬁaﬁaﬁﬁﬁ@ F%%é‘?%t m%cﬁaf‘é:{?:‘?&' ?ieglmt
descri bed Sigdalcanda data signal eagh definingerespective ygctor ahyreg de
Thi s OPEbLid e Qéﬁ@aew lits ﬁhﬁ& Q' e6thponehbs: tmaldiﬂ.dueaﬂthe

product is The corre Ihe tan0| c aC|
however , tm%*sw@a“%'bas@@&ef %‘é‘) r‘é? g%Fkﬁ magmtude
2, 4-di met rofl the data cigridlarectar in phase with the pﬂoﬁmgnaigmmf on conditions may

g 15511 b SR Wifpiping, ANHCRE A8 o SR Ryktelsr o

ng pI
time. For neceivingapdate signal F mppmnngmp& and e w&pto&;gnal I compmnt

dit t =
gggn;ol ;?”fﬁ]&'\‘@a{ a@ﬁh@@g&g%:&&g@a data sigial ?%m%onexaﬂ‘gﬂﬂﬁnt . ngr}ée or
reduced cdpiel éscomponent;@pgm ey F‘ﬁé BSQV(!@E‘S éoﬁbﬁérpm sagple he

copper - basgKe mulh Lt d@totit i9 Futhea dop yeteivitg Adidta Sighal Qoe&m bﬁﬂ Wi th
cobalt or nic e taI £ N|/ Ooéxlygnto on caf,bo onal |y
mthewsiﬁ“bﬁl;ﬁe ﬁf’ﬁ\ "??é“ apltin)xing #H’y dalone
or in conbdatatslgnal Q compfonéml samplehangrpit atrsxgﬂab@ abmponeﬁtesamph;t i ons
I a comI IR CIBERLA AV RSOGO Bty i s 12
further compnsed of a summmg circuit for receiving the first and second
product samples, summing the received first and second product samples,
and providing a resultant sample of a value representative of the
magnitude of the data signal vector in phase with the pilot signal vector.
The determining circuit may also include a storage circuit and a
selection circuit. The storage circuit is for storing the data signal I
component sample, the data signal Q component sample, the pilot signal I
component sample and the pilot signal Q component sample. The
selection circuit is for receiving the stored data signal I and Q component
samples, the pilot signal I and Q component samples, and a select signal.
The selection circuit is responsive to a first state of the select signal for
providing an output of the data signal I and pilot signal I component
samples to the multiplier circuit, and responsive to a second state of the
select signal for providing an output of the data signal Q and pilot signal Q
component samples to the multiplier circuit. '
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dAf it is desired to nmaintain a nunber of options for t he use of the

saturated Cerr] al dehyde, the present I nvention also provides for a
t wo- st age hydrogenati on of t he unsaturated al dehyde, the first stage
being carried out in the presence of a mld catalyst, for exanple, a
WD 96/ 22268 PCT/ EP96/ 00267

- 18 - pal | adi um cat al yst as nentioned above, in a first

reactor, yielding the saturated al dehy(?e This may be further

hydr ogenat ed usi ng C Loned above, for
exanple, N, in a s@ﬁﬁﬂﬁg@ﬂﬁ%N@mprm at ur at ed

al dehyde may be oxi di zed, or further aldolized, e.g., wth propanal to

yield a C12  Thalfdshuds, obj EétsP%ﬁé%Naﬁ&a?ES \WiithB egém’ﬁﬁlertﬁ&bvﬁﬂ the

above routg or by di ITEI‘I zat| n of
derivati veg Xn tBﬁ ‘f%g‘??&\ﬁgﬁ#Bﬁb“ W forth belovthgen
procedure fmnt iﬂﬁcmjunlhagemthrtheoulratw stin which likeereférehcé yhardcters

car i ed oulbkREy Srrspetidingly' idighous T Al dehyde 1o

sat urat ed al cohBigure 1 is anwmyxegiplaryhlackcdiagram of apreceiver implementingbecause

of the &?&Q 'dﬂh nation of two bonds.
The need to conti’ré&gu e%'.hﬁ E?}E%%¥rgie‘g§tﬁl on ‘f@a s to react or
costs. Figump%jig 2 ﬁxempc war ¥estor Zepresaniationyef reseived pilo

correspondaaagigﬁﬂg;(yl ic acid may be carried out by any met hod knovvn

per se, i.e., pLactised in t descri e literat re

Oxi dation is cohifHfend§ @0 exemggﬂryotélec%ﬂxa g%@ &?r'\f FELYS 2 H
required i assdgiated cirpuitseifor extrarting pilp&tandksnﬁulmatym datar Eromythlee

ment i oned ?eciwel&i Qﬂdcﬁ%%ﬁ W)é{l c cations, e.g., copper, cobalt

or nmanganese. nal to be subJ ected to aldolization
to f or m aFigured isaniexerplary diagramn of theQRSK signahspacee, as in a
nunmber of embodg ﬁﬁ-ﬁ%ga%ﬁ i Ploek di ro‘fakﬂb'd/otrrrofducg%ﬁ@ bfoy

al dol cond nsatl f propan an ydrogenatio e unsaturation
in the resHiguR® and  hexenal . That hexanal may, in other enbodi nents,

be obt ai nPiigie t Batisora obledk r did@fam illustratingl narst iekeniplairiper

enbodlnent omeve ot exaﬁal be e oyed. For exanple, a
nor mal ?m P @‘H{h‘épﬁ’&f%fe%’éf Sk?[ﬁ?% $esi s gas by the

Fi scher - Tropsch process hydr ati on of the resul t| ng

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In U.S. Patent No. 5,103,459 entitled "SYSTEM AND METHOD FOR
FORMING SIGNAL WAVEFORMS IN A CDMA CELLULAR
TELEPHONE SYSTEM", assigned to the Assignee hereof and of which the
disclosure is incorporated by reference, a modulation scheme is disclosed
for the transmission of digitally modulated signals. This modulation
scheme uses in the cell-to-mobile link a pilot signal that is transmitted
along with data signals for use as a phase reference by the receiving
demodulator. The use of a pilot signal for this purpose is well known and
is further disclosed in U.S. Patent No. 4,901,307 entitled "SPREAD
SPECTRUM MULTIPLE ACCESS COMMUNICATION SYSTEM USING
SATELLITE OR TERRESTRIAL REPEATERS®, also assigned to the
Assignee hereof and of which the disclosure is incorporated by reference.

A receiver is disclosed in the above mentioned U.S. Patent No.
5,103,459 for demodulation of the transmitted QPSK spread pilot and data
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- 19 - al kane to al kanol and dehydrogenation tg g{egtqﬁgbeeng,mgd
routes to nornmal hexanal include hydration of a C6 a-

oxonation of C[err] Ziegler olefins, and fat- spl | i“'lﬂm HIHmonut
or pal mkernel oil alcohol, foI | owed by dehydroge

Cross-al dolization of the n- hexanal yields a m xture of isoneric
nonenal s, i ncl udi ng 2- et hyl - 2- ockenal and 2-butyl -2-pentenal,

whi ch may be hydrogenated to the correspondi ng saturated al dehydes,

\Ahltch may isigih ahm:sn bﬁu%“fédé%eﬂnfﬁrsoﬁﬁﬂ@ipﬁdht feception tdapabilifye sasomdrm:r 5
saturated a 0 n G L.an\ no
i f desired 4‘588 %‘g%iﬂgd kenq I%B;Tgclgéé%(ﬁnt&qcﬁ @Z@ﬂhé?f‘ﬁéqg 5 i ng
aci ds, A CDMudiGBLRURARY TBLUERIMONECBY STEM?,- pistpydssipwadito the

28 Ir ? es Qlo; 3 ﬁ%%’%%a?‘fﬁegf g@&”&\%b&}gﬁ}’% a‘%ﬁﬁgﬁﬁ %Zﬂ?c'b?ﬂoxta(?%%ttw xl-efé&gxgg enol and

2- but yl - 2- pent eddgure 1 illustrates mrldocleahagmm eqneanbesxgemplemwm@fwth
reference a receifér f éfwglé’ Fnﬂ Gkﬁ{c{dulHB%lgf bEE?@tQﬁSRa&ﬂxsﬁ?&?@e
carried out 1n a nunber erent ways

first embodVaeeforay as gisclesadoin LES; Bﬁt%éﬂ@néé% 4557 %FW@Z&@@)@M
propanal i staién itesndtittdd si’gxfwllri%t received QJdehtefta{d 20 &edprovidednaagur at ed

product is gseleg drogenated fa ntanal a first
hydr ogenat |c§|‘{ ‘éy \@%ﬁe’“ﬂeﬁ‘@ i1 Wﬂgﬁei%ﬁ%&ﬁwﬁeﬁwﬁg? Mdpanal
bei ng condatigitel receivercbhnThal sighalzas receiverh by artenhail@and providedhitsdi on

hvar ogenar e 2ebRysk . B be bdinpRaute T

al dehyde orsamebaset stahoad:ransnutt@ sighal, pilot signalrand datajsngmka iritended ner
returned tgof t?ﬁchvxdual bt rxﬁﬁld})ig rr@ﬁ‘d}@t:’eeélvéfﬁqe og receiver '12 dhigh'igti on

of this enbodi nent | meri za propana carried out 1 n a

first al dolGopfigusad ignthe exemplary embaéme ELR ) Kt modesa, Eequenry
hydr ogenat Qib\hﬁcé’nverts, andeii n&@n?écem@ sigrialtinky CoRepdsitd AR @, the

;Ziglnfj' 2|g dd o) 1]? gmandwquhe%? acrg%nponents are provxge 18%i ntail
recewer 14 for demodulation. The demodulated data is then provided to
digital circuitry 16 for combining, deinterleaving, and decoding.
Controller 12 uses certain data for setting in digital receiver certain
demodulation parameters as discussed below in further detail.

Each I and Q component output from analog receiver 12 may be
comprised of multipath propagations of a same pilot and corresponding
data signal. In digital receiver 14 certain muitipath propagations of the
transmitted signal, as selected by a searcher receiver 14a in combination
with controller 18, are each processed by a different one of multiple data
receivers or demodulators 14b - 14d, which are also referred to as “fingers”.
Although only three data demodulating fingers (demodulators 14b - 14d)
are illustrated in this example, it should be understood that more or less
fingers may be used. From the composite I and Q components each finger
extracts, by despreading, for the selected path the I and Q components for
each of the pilot signal and the data signal.

The I and Q components of the pilot signal for each finger form a
pilot vector (P}, PQ). Similarly, I and Q components of the data signal for
each finger form a data vector (Dj, Dg). From these I and Q components
for each of the pilot signal and the data signal for the path, the magnitude
of the data vector component in phase with the pilot vector is computed.
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WD 96/ 22268 PCT/ EP96/ 00267. . =
- 20 - hydr ogenated, in the presence of any renaini nﬂ,di mer, i

n
a second hydrogenation zone to the saturated al dehyde, h erelReplaced
any remai ning diner are separated, remaining dimer is re
second al dol i zation zone and, if desired, the saturated

hydr ogenated in a third hydrogenation gone to the saturated al cohol.

In a second enbodi nent, a single al dol zation zone is provided, in

whi ch zone bot Fjgql g ' 0 XeRRPI ' f. :ppanal

w th 2-nethyl per%qgﬁgzl ﬂtqgg?g&r% gﬁm k%sw%cttf'rn:at e[srsﬁ%edr&grog ac rﬂrHl%ed out,
the ni xeos’g'é%llcﬂ" Q data Slsaﬁ’;dkbfls‘ges%ﬁﬁﬁ espreact bagddg-compenents of
conponentthanpilat signal dndedatosignal for enePANgEE oft il divErsigORAKE Ng

o s A0l o AT o i V55802, e

unsat ur at e

éi
t he produditherlgcenstellation. IEhir pidehsignahis typicallyotransmitted aeaygreatért o t he
al dol i zatds VA lgata o 0. [ iﬂ&hc A ' .
hydr ogenadtf dal' %ané‘ggg}lﬁ[ the dat%)?‘ og€nat i oa% zone@%ﬁa@‘ﬁ ﬁg pé’é’ttur at ed
al dehyde $38nal vectpne2@ Jisugaeaterathamor receined rdata signal vector 122a
var i at i orFurithérhére; EhRel WRE pildt WgRAPPéttor is mRfAe birbRgRt M%&%éhe

al dol i zat j.on_szone, i sj&’pgass a first hy rogen I on zone

d°to
unsat ur at283f FEFtar, nenq UsRdras, 28 3eqwate peRgCRafQudsignal at ur at ed

di mer proeessingi mer al dehydes, the mixed saturated al dehydes are
comonent., & ha o RFEhgHER brotksR R o andl 45, ignabias tapsmiiehe
al dol i Zattrayglztbneqam@_atﬁnéotthé meceiver. In ¢henabsencegofnoisertiwtpilet and
ol conol | SHENRERSIS'ongifieAnd are BFE PR MRGROREBNL B8 A SR UL IR ey
al dghy?e,':”ﬁ{ %Ewr&%ﬁatmm%me reqeived signalrmay be Offset'é i on
mgagﬁrétfg:g: eal de ﬁgg{’: ﬁhﬂggﬁglé,m%%‘eﬁ}%ﬁ ] rrponenli?tt gfejlﬂgég;
r et ur ned RI§S¢ e lYER{on the r$igBahis &wr OWt Rasss filtered da wamevhent
being  noise and\da¥8/ WIS the data signal remains unfiltered. Thus when
PCT/ EP96/ Q6B dxists a phase difference of 6 will result betweén the pilot and data

vector with the pilot serving as an accurate phase reference. It should be

noted that the vectors as illustrated in Figure 2 a phase difference is shown

to exist between the pilot and data vectors.

The formulation of the dot product, also known as the scalar
product of pilot signal vector 20 and data signal vector 22 is particularly
advantageous in extracting the data from the received signal in a multiple
demodulator or multi-finger diversity receiver. In this type of receiver the
several fingers are assigned to demodulated signals from several different
paths or sources. Within each finger the dot product is used to find the
magnitude of the component of the data vector that is in phase with the
pilot vector by projecting the data vector onto the pilot vector. In forming
a dot product between the pilot and data vector orthogonal noise on the
data is removed. i :

In the multi-finger diversity receiver the dot product for data
produced by each finger also serves to weight the data for efficient
combining. Thus the dot product serves to scale the data by the magnitude
of the pilot signal before combining. If none of the input signals are
orthogonal to the data, and the total input power is kept at a set point, the
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returned to the, or the second, aldolization zone. ~~  'Provided, however,

that conditions in the first hydr ogenat i oThlsaShetHas(Bhentmﬁlhceaat urated
al dehyde i s not further hydrogenated to aI urat ed

al dehyde may w th advantage be returned WI on to the
first hydrogenation zone where it acts as an |ne ent to assist
I n tenperature control; where there are tvvo al dollzatlon zones,
saturated al dehyde may, if desired, be returned to the first zone.

\IMq aht h: rnhagfdmdsenaﬂtthe apxm kigatau HQWﬁbhﬁh t3 e square t@otpbg\meled in
D et hyl Bhea SRRl oMo Fike (SRRT TS, optimah FOhBRGHIE ia peievsd

2- et hyl pﬁ]dasatbedndnpﬁmoml "Magimal Rat:oaﬁomhinmg" Mivroivage aMobtlet i on

m xture n mxture
S sgpar Wﬂifmﬁe@ y%f&%%?ng%%gé??opﬁﬁgé %t i on zgne
to f or m Ehe dot pgaduchbemﬁnd tovectar Brand the.datshvectas D in
desired, {Haq @éw‘ﬁéﬂwg?M%%ﬁf&Meﬁﬁ% rren?sah mul ti pur pose

reacti on zone n all ree e al doli zati on catal yst,

advant ageously in tphe ha rpprfpa ueous solution, is fed iggf 0 at

| east the first zone in which alrz:gélpl zation is carried out; (s? nce

al dol i zatqﬂ,gg,é)gqgwﬁn tlf'étwegﬂ%e ehnd @#&g and the product water are
and t cat returned to the

advant ageousl'y pa
al dol i zati on ~As illustzate ‘R&%‘Sﬁf& é&ﬁg‘)}?’ thbeW‘?eé!Vmﬁszréﬂ@ 22¢at al yst

sol ution ass c@xmté&(kctérdxhg & Eq adtxahQOF radticedNtieOPector com;rmngnt i a
fourth enbodi,neEnt. a. rTLI|tI OQ‘ose re i on zone is ovi ded in which
zone di ney’ ’fsoﬂ‘i S‘IP react ion of pr opanal W th

2- met hyl pent ariallshaukl be underatcuded\ablﬁk;uahdn (1) nieynbe hewrittent inovectome, t he

di mer and, éngoneﬁlr JFat aS QHB are separated by distillation, the
unsat urate I mer ng pass to a first hydrogenati on. zone,
sel ect i vel y hydrogepgty .t %pent anal , and returned tsy the
mul ti - purpose zoneept hlg Cf’Dr’ir*]' é rising conponent bei ng ?)

hydrogenajhded by 3 P drd 4 HERRRLY e T and Q colfBint?28%ne pitgt

PCT/ EP96/
t he sat urR<ter Br aadydrand Do amaespectixely the I and Q mpenantsookthe i n t h| s

enbodi mendataatectc?d! sédme of the water resulting fromthe

al dol i zations éys cggsq%\é%%ga&e dot product as represented by Equation (1) in the
processing of the pilot and data I and Q components, both projection and
scaling are achieved. By considering the representation in Equation (2),
the dot product is readily implemented in digital applications. A single
multiply and accumulate unit can perform this operation in three steps so
as to reduces hardware complexity. '
Figure 3 illustrated in further detail portions of digital receiver 14
and digital circuitry 16 of Figure 1. In Figure 3, the composite I and Q
signal samples from analog receiver 12 are provided to each of the data
demodulating fingers 14b - 14d. For purposes of discussion only details on
one of the data demodulating fingers, finger -14b, is provided with the
other fingers being of identical construction and function. Each of fingers
14b - 14c are assigned to demodulate the transmitted signal traveling upon
a different path to the user receiver and thus use slightly different timing,
of at least one PN chip apart, in the demodulation process.
The composite I and Q component signal samples, each being a
multiple-bit value, are respectively input to QPSK despreader 30. QPSK
despreader 30 also receives from pilot PN sequence generator 32 the pilot
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vapour wth the dinmer, condensed, and separated t herefrom

In any aldolization zone containing two or nore di fferent al dehydes,
a nunber of different reactions may take place. In general, a snaller
al dehyde is nore reactive in the conditions advantageously used in

t he present process than a larger, in part because of its

hi gher solubility in the agueous catal yst-containing phase; further a
| inear or a | ess-branched al dehyde is nore reactive than a branched
or nore branched al dehyde (an [errg-branched al dehyde being
specifically | ess reactive and incapabl e of self-aldolization);

accor di ngl yPD‘hﬁqnences PNpand PN@e Rilot RNised gexeratdr 3% ganedatesctiieo

oot rani e, PN sREAEACE Y AR ?§{Q JHedtd ? @?ﬁse%e&] v Winitter | °
descri bed a#ceopeding toi sequiencecimingsand @hataf input (natwshayayrgs pw@dl?ﬂes To
this end, tHhgnsRbHEA %gslg ﬁfléﬁ:@hfe@b‘?ﬁmﬂer 181 isS ?ﬁ; ﬁl??é%kﬁtéé&ﬁgé"aa' ned

in st0|ch|onetr|c exce tive
pref er abl y microprocgssor and rgcludes the apprapriate f_nemryo ngq\PIRBERRoUS| v,
the (Jerr] mstmcﬁgﬁgehyde |s react ed al nost corrpl etel y in the second zone.

In the second e rrent stoj chi orreti) |o of %L\ éﬂﬂs iqqs
Clerr] al dehyde Esﬁxﬁm r}?eﬁ% a&é cogmpnent si SAP®Sed
Jerr] gl gedmedprmixdéﬂetos@mm t ddspreadard0uatad saimPlerate which correspordls tos
consume oners
pr oduced bi“ﬁg‘g’gﬂﬁﬁfg‘gﬁ #ﬁé ratd'of ﬁimgf‘éﬁmﬁy Faa‘ées‘lp;r}ela%%'g’hﬁg[?%r at ed
by the procenderstood thatktlwmamylemmw tbeaprovide memy othart saterabwirdes

t he s%ﬁ?@c % f i &Fné;g

aci ds produge% e process 3 rte | nveeﬁtcelnc')tglarg t he

Vv Ity |
manuf act ur MW&W@%%&W@ grentes dhan tgﬂd:i% tarsyrfeelant
oils. The rate oflggskgyss of the CJerr] acids with m)nohydrl c al cohol s,

WO 96/ 22268 | EP96/ 00267
- 23 - QTR 9??9’%435#& strips off the EN F’Bﬁ%% 188 Off Fiy copppsite
especi al | y andrQ6cdmpddentisigrairsantples sioods Yo fextract therefrom ddmpositedn

S0, e e LU B 4, e 0 SR
acids with é&gmd.ercso it ISanecﬁseaxsy to . wndenstand theneffeat theaexemplaryt wo
glygl[)g)r(l%/aer y Ar m ﬁi’?{)ent egd\eﬁﬁ B??Ktxﬁbﬂhﬁth?nnea?ﬁ PPF§t reading,
trimet hyl ol <§ Figure 4 illustratés the modulation
' constellation for I and Q spread signals. A BPSK signal is normally
transmitted using no phase shift or a phase shift of 180° in the carrier to
represent the two data states, i.e., "0" or a "1". In providing two versions
of the same data bit for QPSK spreading in the BPSK modulation scheme
where there is no I or Q spreading signal input, the I/Q output signal is of
the signal space coordinates (0,0) or (1,1). With the contribution from the I
and Q PN sequences in the QPSK spreading the resultant signal is of one of
four phase as illustrated in Figure 4. Table I below illustrates the
correspondence between the data occurring at the coordinates (0,0) or (1,1)
and the counter-clockwise rotation as a result of the I and Q spreading.

TABLE1 .
IPN | QPN | ANGLE OF ROTATION
- 0 0 0°
This Sheet Has Been R 0 1 270°
T - 9°°
1 1 180°
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and dinmers and trinmers thereof; and neopentylglycol. “--The .
ri ¢ al cohol

I nvention accordingly also provides an ester of a no ¥% '

having at | east 6 carbon atons, especially from®6 to F een Replaced
especially from6 to 12, carbon atons, and 2, 4-di net hy &”IHJH"Id
The i nvention further provides an ester of a pol yhydri

and 2, 4-di net hyl heptanoic acid other than a tetraester of
pentaerythritol, 2-nmethyl hexanoic aci d®and 2, 4- di met hyl hept anoi ¢ aci d,

d fri tonf L bl .o : h hd.with
and 2 11119 Bdche rurnd Lol BB 0 Bl BRI D
esters, hagheme thedIRcfilering bf tthei sigpabis ¢implayed indhestrinsmission
bi od d | : ' ' I ' e b
made by penpAudit Seime) "TRIR ar OFPN Yptoact pibl find datd YalueS 8 B 0°
esterifi c:ﬁﬂ‘i}nll A0 FRFPgstively convertedetp albexolgrdlpand (1€ fas BRI e. The

metal sal tfltering. QAftbPéilReirth &@/eamgtési dde 86nvérted FEom. dig&ia'!ttoddxi&égf and
pvc st abi IaéPzers. Whl‘[’;ff tge peroxy eSters of the acid are usef uf as
pol yrer i zd4PF SATYRS modlation. The (err] al dehydes are val uabl e
i nter medi at es, Upon regebving bndi defivdulatiohaof the miodulated carviercthe et her

Tt ough cCOTERNERT O Rlgptal SampAl 4 rdvidled v espRlader 20, AL 1
sat ur at ed thee@NY shipotirom pilot aPhorsequemced geaeratort 32 providedotot he
I nventi 'O”édespread?él‘ AR" At "7 4nd PP1 Wl\f@s?t%%’vilg%?;ﬁg‘égftggg@e&'tﬁ}' ty

WO 96/ 222
- 24 - ffeSPrea%f B0 @scsd" apdids valuehe An@ resiih of ithis interprefation
i ndust ri eshansigss of fhéehtand Q@ EApbhgAt 3ighalasaindpled ifikst be changed'sef ul
as internediates i tgg? ufafture ofl ether%,. lfg eigarg)l ,
et hoxyl at 3R 3139 ?Igeﬁ'? ypssas illyptrated in Table, {)ec 3| SﬂeeJaFQlabl e as
i nlt er nedi adppropriatély changle the sigraof lwieal ahdeQt valaes uheglasefagleiof the g

ol vent s, { C I V,8S,:. VIL.SC . I ndex
;Srrpr over s,ﬁgsgt W@tvieéoﬁnagf;i §c§r§s§éf§refigbf1§§geﬁtﬁ g%eﬁr%‘gﬁéﬂﬁsg#atg the fgﬁ‘}é%% C
fluids, ceGNQ prpeovater-clockwisen(GCW)dgotation ofhthermeceived sigralextile
processi NGegdirdfnat @ahgsaw%?m bits. TAROTBeSultCtid 1 a\fﬂdtgz %y&e Gviﬂ?d

an rag ap ate

met hacrylic acids . rances y reaction wt opri
aci ds, forrespect mé%ﬁﬁﬂé,QB&Pﬂ%ﬂ'@t&ﬁS%d aecarding taslebledlpol ybasic, e.g.,
tribasic or nore especially dibasic_acids, or where appropriate
derivative of the acids. e.q. . _anhyefy I o
IPN | QPN | ANGLE OF ROTATION| Iour Qout

0 0 : 0° IiN QIN

0 1 90° CCW -QIN IN

1 0 90° CW QIN -IIN

1 1 180° -IIN -QIN

As an example one may consider the all-zero ("0") sequence for the
input data. The unspread data thus has the signal coordinates of (0,0) as
shown in Figure 4. Using Table I the data is spread into one of the four IQ
vectors shown in Figure 4 . In applying the rotation as shown in Table T
in despreading of the data sequence, each IQ vector is rotated back to the
first quadrant corresponding to a zero, i.e. coordinate (0,0).

The I and Q component samples are respectively output from QPSK
despreader 30 to digital filters 34 and 36 where the signals are digitally
filtered. Filters 34 and 36 are typically configured as a simple first order
filter with a feedback coefficient of (N-1)/N, where in the exemplary
embodiment N=64. The filtered I and Q signal'samples output from filters
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by transesterification with other, e.g., nethyl, esters. The

acid may be inorganic or organic; if the latter, carboxyllc acids are
preferred. Anbng organi c acids, aromat i ¢ Thi $ed for

pl astici zer manuf act ure, al t hough allphatl ET so enpl oyed.
As exanpl es of acids, acetic, and its honD pr opi oni c,
acids, acrylic, neodecanoic, lauric, stearic, iso- stearic, erucic,
phthalic (1, 2-benzenedi carboxylic), i sopht halic, terephthalic, adipic,
fumaric, azel aic, sebaci c, trlnell tic, pyronellitic, tall oi

oo .24 36 SAAPIROH PR ot f b pathipd ik,
may be mentiederE tﬁﬁi‘gt )ﬂ%ﬂ ampleﬂ, ]%‘?%H ﬂ%d%ﬂg 6
preferred fsampubra:@apfmaed to ot groduct circudtBewhich iadapiciodiginaly the
resulting es g_ycl%né_aws from1l5 to 40 carbon atons; "adi pates and

[

pht hal at es ’a?r |y preferred for |ubricant rranuf acture.
The invention adtehoubdbe ahderspoad ithasimthe shedulation scheme con51dered

2 d hy,
poIAfybiatgz3 E: aécol 3 eg*g,ie%‘;’?ﬁs??%?@é@m et?zﬁzgﬂ'mﬂ{e& t&g‘ceiélb asi C 'za%'f)dwaﬂ% ?han
2, 4- di met hyaséhe \pilot signal which is RN spreadeby the I and Q PN spreadmg

PCT/ EP96/ 0 Yxences In using the all-zero. Wals code the PN spread pilot si

di et hyl hep thal at h ventl al so provj des r of a

pol ybasi ¢ ér#él} (fFguences tlgzgseégg%r

\ih4 ﬂ' et h%delﬂ&l&tm ding @n tEe corftipos ﬁeq ad Q tonipéee d mlpstﬁf
ich are | nmon cif e ['S. Py Qv e

i nvention t%]fb‘{ Eﬁ%éy‘ﬁaéhﬁéﬁ' , d‘fﬁrm&gﬂfﬁi hp‘ﬁ%tg ur@{ tyl

acet at e, traz\)bmhé: andl oiathg/IWalshybc)des may dwt asedcﬁs the pxlot szgnal It
1, 2- benzen | &' of
1,2, 4- benz:éryetm car bo e?%@&ﬁ?&@tﬂéf{ﬁf‘tﬂ Ot szlggféﬁidat E’g a plas ICI zed

pol ymer wi tinpysomay be C@Y@Gﬁr Yat Walsh rsgqggncm rvtrny\snuamem d&pen yrer
conposi ti Ork%ceéﬁénl%ésw&ﬁ%veﬁﬁg%'r%hid&réﬁ‘tfﬂﬁi\aﬂﬁ des readeﬁkﬁél iicds as a

softening aid for t | asti¢i ze .g. pvc) of a
gi ven har driB4gner as deeé&ﬁ{?%lﬂvl‘@@ fﬁﬂgﬁép ‘?ﬂ‘érf:eﬁg rrz§9l %9 'Eﬂ W@? zed

materi al s t.other C[err] phthalate esters, t her eby
G S e WA B 5, 0 AR B
advant ages zespectivelytdutput fromd@PSK déspreadems0 te digitahmixers$dandi 4hs in
part becausghih Sy 'bd BGRABTRA %s SHOUIY-tAR 28RS Grlexclusive-or gates.
Digital mixers 40 and 42 also receive from Walsh sequence generator 44 a
Walsh sequence. This Walsh sequence is identical to the Walsh sequence
assigned to this channel in the transmitter and is selected in accordance
with a sequence assignment input (not shown) from controller 18. In the
exemplary embodiment the Walsh sequence chip rate is also 1.2288 Mcps.
Digital mixers 40 and 42 perform a modulo-2 addition between the Walsh
chip and the respectively input I and Q components samples. The
despread and now uncovered I and Q component samples are output from
digital mixers 40 and 42 where they afe respectively provided to
accumulators 46 and 48. Accumulators 46 and 48 respectively accumulate
the I and Q component samples over a symbol time, which in the
exemplary embodiment corresponds to 64 sampies or 1/19200 second. The
output from accumulators 46 and 48 are at the symbol rate of 19200
symbols/second and are the respective symbol data I and Q, referred to
herein as Data I (D) and Data Q (Dg) samples. The Data I and Data Q
samples are also provided to dot product circuit 38. Accumulators 46
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viscosity stability of the conposition. Its oxidative stability,

stain resistance and foam ng properties are conparable with those of
Jayfl ex DI NP. The acetic acid ester has a characteristic floral
odour, and may be used as a fragrance.. The invention al so

provi des a plasticizer conposi tion conprising the ester of a polybasic
acid and an al kanol bl end conprisin@d@a major proportion of 2,4-

di met hyl heptanol and a minor proportion (up . to 50% of anot her al kanol

or al kanol s an@i 48 areothent gleaped ;p1gset subseguent (tee the datal outpyt t§ 6 to
12 carbon at ¢@mulate hr}gé,&@bpgf sh@bléxanpl e, . 2-net hyl pentanel and 2, 4 6-

L et hyl nonanol eI GRS o glek 2090 SR g 142" 14 aidd BASTISE 12

Png / EP36/ OOﬁﬁe'é pective path Pilot I and Q, and Data I and Q s@fples to a res;|>echve doatf an
al dehyde ot Lon
mixture, thef @ﬁm"ﬂ%"%‘?%&} DEPPRIGRE trepits 38, $@s§9$&4?§§ REf 2

range of car doh product operatiomton the asceived Rilot bfandd €;sand Mtazlaaner The

i nvention ac g I ' ﬁﬁ‘ﬁﬁ oEahk! on
of the resul %ﬁ\g!%l %éc‘)ﬁ% ﬁpn’npg{)girﬂeéjgm (Echlﬁé‘s é &Qi% Gﬂi‘ "l‘?"%@%pgﬁg‘m at ed
that, where magritide pf the data symboldncphasecwithothe pilofifpr that patdsedhe
fractions. Wf}ﬂ*"’*‘w Jatl 4 SipuloitoftPesbaf Hof Product driiits 98, S0 aRd!
derivatives comigtper'SE The qupy Fio SR Of ot Frodurt ShRiR Fhe
starting pr osaaaﬂ 52 may have thd lowsrrbits cfcthesyinbolesashple valopanaicated by

0 LR iR L Hgede, e R i

trimethyl - 2 Gombiner, 54 sums tthe imputcsyonbol samples @nd provides an output
trimethyl- E%}?\Bﬁi ’staﬁﬁhﬁh The éﬂlt}ﬁﬁ%?ﬁ%ﬁe&aﬁn@f' S2L also have the lower

2,4,6-trinmet ol C aC| ydrogenatlon
2,4, 6-trinet Bits ém 1l sample v %@;t@rm@ by achik grincator (not showapter
specific adv?éa%tlﬁhmgngg@gat i ves, for exarrpl e, the polyol

esters or plastlc est are al,sp acgor.djn ovjded by
the invention. e O“fpb‘stfi?me?ﬂfﬁﬂ %&&P cggx éi FF%%‘TJ%‘ 64‘&"
n- but anal provr.dad dssab itpueto abmeﬁmmuseml’wandme wihérhrédusired,

Biggﬁgﬁl of af gamlaen gs egl al’l 8%%5%#3’8%%&% eg\e”%%%s%%iﬁgégp

al kanol s 'conpisesiFRY genarator pp$Hpundeorthef control of controller 18 (input not
shown), generates the same user PN sequence used to scramble the
transmitted symbol stream. Digital mixer 56 may be simply configured as
a set of logical exclusive-or gates as discussed previously. Typically the
user PN sequence is at the symbol rate.

The user PN descrambled symbol samples are provided to
deinterleaver 60 where the frame of interleaved symbols are
deinterleaved. The deinterleaved symbols are then provided to decoder 62
for decoding the symbols which represented forward error correction (FEC)
coded data. Typically decoder 62 is configured as a Viterbi decoder.

Figure 5 illustrates in functional block diagram form the elements
comprising dot product circuits 38, 50 and 52 of Figure 3. In Figure 5 a Data
I sample and corresponding Pilot I sample are provided as inputs to digital
multiplier 70, and a Data Q sample and corresponding Pilot Q sample are
provided as inputs to digital multiplier 72. The product of the
multiplication in multiplier 70 between the Data I sample and the Pilot I
sample are provxded as an input to digital adder 74. Similarly, the product
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di-nmet hyl hept anol and a mi nor proportion (up to 50%, especially up to

25% of (err] al kanol s. The invention further provides a
conposition conprising a plasticizer ester, or plasticizer
conposition, according to the invention and a pol yner pl asti ci zed

t hereby. The invention also provides a shaped structure formed of the
pl astici zed pol yner. WO 96/22%@8

PCT/ 96/ 00267 - 27 -

e stoe e gy ool i gee U s s |11
i nvention. g, e_es .
or descri boiot @ $3RPig ?@B’H]’r‘gei Fér#‘f’ﬁ%ﬁrgﬁnfdﬁgp @%‘Jﬁg er 74. W%&ém aci d
or, pref erallom,sE , thtndmen dppubpvalaes, tot provide aragutgiit bg! is@gﬂilédern t he

resence oj . t u nd.reduced ‘pressures
gr e gener aF?f/‘bwn\ée%ﬁ%ldoeﬁadﬁg%%‘?isslgnéﬁlgpgggitétﬁrta% d ﬁp‘f%\“? cﬂsfu by
re{m?/al tof Méysﬁb&dértsqgnpmmesm dhg svaluemf the da'cat vremfliny;dmse&ximabl e
catal ysts @g@lyethé At ciondl catalyst e.g., a
tetr agl kyl ﬁ%C gg_ﬁ?%, efeg?éim_a 'y 6pﬂ°t sx%%%lr%??él}g%r opyl or ‘tetraoctyl ortho
titanate, or a rigure § pPrawides afceyemplary implementation phatotcpraduttor
met hyl sul peiseii¢ 38cofiFighie 37 aHidt Mot pRbAEeP birtwit'SiPand 52 béiRB T i@enfiéfduct
may be reng%%%‘t‘)%/.al kal, treat n%gg and 6 i lvvater ,vvaapl,nag. L.
Advant ageo ] tf‘f_ln‘al G s Eigung 6 implemenysin digital qirquit formo 2594
rrﬁl ar exceeguations i(Ypand (2) set fopth nbower oA Rigudeﬁ,loDﬁfa ![Ihrtdlga%slq
The esters € .1 | . sticizer for .numerous
pol ymers, ?%IPP %%a%?ﬁi‘gﬁ%@%&% P‘ﬁ&dgg%??tl?t q&&&&&%y%&%&mg of
aromat i ¢ vPrevidedtpdatehes 80, 82, 84 and 86twhenectheyraref stored)in sesponse to ah

boxvl | : ’ . . )

car boxyl i Clad¢h dnable si aEPg‘FF% 20 ahe rlbgge#]agr&rg_ %gﬁ YEE %fcglaggtggen

cont ai ni ng_pol yners, espec nyl ch ymers,

nor e espectArPiFs: 8B Bitsamplgs; gach of latches 8086 are co Bsi C

aci ds, estawserie$ ofi bstehulemetltsc@ot shown) 'é&‘éh)fokcst@ﬁhg% 8ifferent'Bit f&ﬂ%ﬁ ates,
and/ or ol e{#ﬂ 3 nitrile rubbers; and post-chlorinated vinyl chloride
pol ynmers. PO élﬁll nyl chloride) is of especial interest. The

pr opor]t : on of pThgtT»inaéuggm;om_driyt edchhof latches 80 and |8'2ra'rfhszes$&t§ﬁwie$y
L0 P80 I gl o ) A BT
i nventi on tiplexes -8B.a| agly, the output of dach of datches Bdrard 86 aret h
ot her pl asprovidedsrespeétively to £ a @ Riput! of HvBIBLe (S Ethisbit
di hept yl ’ %p%(itﬁ/tlultiplexer 90. Also provided to multiplexers 88 and 90 is an I/Q
select signal. Multiplexers 88 and 90 are responsive to the I/Q select signal
for providing for half of the symbol period an output from one of the
inputs, e.g., the I input, and for the other half of the symbol period an
output from the other one of the inputs, e.g., the Q input.
The selected data and pilot samples output from multiplexers 88
and 90 are provided to serial multiply-and-accumulate element 92 which
is comprised of digital multiplier 94 and accumulator 96. Element 92 for
each symbol period sequentially multiplies in multiplier 94 the Data I
sample with the Pilot I sample, multiplies in multiplier 94 the Data Q
sample with the Pilot Q sample, and sums the product of these
multiplication in accumulator 96 to provide the symbol sample value
representative of the magnitude of the symbol in phase with the pilot.
The value generated in element 92 is cleared from therein every symbol
period in response to a symbol clock input.
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WO 96/ 22268 PCT/ EP96/ 00267

- 28 - di nonyl, didecyl, diundecyl, didodecyl, ditridecyl
pht hal ates, trinellitates or adi pates, or butyl benzyl pht hal ate, or
m xtures thereof. They may al so or instead be used with a secondary
plasticizer, e.g., a chlorinated paraffin, Texanol isobutyrate, or a
processing oil. If used in adm xture, it is the total proportion of
pl asticizer that is advantageously wi t Hi2n the ranges given above.

The pl asticized C CO itjans of .the enti,on may be made
up in numerous #gfhé‘g@r;b t3too d rYQRB“%REF“’L}'s@{g“#dF‘@ﬁ dhongey may
bﬁ in the bérthe dot pm‘dm:tdcxyhhemia abpaodévised, goD|M?w raﬂﬁeﬂﬂ!x{lg Oln

t he ,ﬁ@ﬁ, e 0 e 0 xanpl e,
as coati ngs lngu E;‘ ¢ Q’E%r asye/l At X‘F‘*’n‘%gﬁ %ﬁ‘g‘g‘%hed légf&&‘?&t p&ﬁ%ll ﬁ'l di ng,
ext rusi on, t Q in afsingle muitiphierseparateimultipliesdi | y be
foaned. En Béused. [ ncI ude flooring materials, wall coverings, noul ded

products, up g_&‘eag mat erial s, teather substitutes, el ectri cal
i nsul ation, esp 1eyigns deseriptiom o the preferred embadimerds is providednd

aut onobi | etparable any person SKifled! fPahei &t ?6 zhERep%xV UeS the ?}ggé‘mzed by

;2)r£el-sent |y é&% l hg,?ganol estnemlg{crs 2 corrp S%Fﬁ%‘%?&mfgg will Becanol s.

As conpar eveadilyliapparehttg| those rsitiled , int ﬁfe art and| thet generie ﬁglés' ty is
arison

{o"a ai { soqepare tereit Iyl Hidgpplied, iR EpRBIAS Sl ot Tt A

but ene the inyentive muity pIEhus, ¢he mresent inventiorbis noy interetedhte b
and, as i nHntitd®to @Q@éﬁ\bddlﬁ{éggoté ghéﬂﬁ ﬁéi%?{‘hﬁ%s ?%(!::gsasccngd%cﬁ h‘it?h@g%fto”er

product ...variqus Iments Q ion
wi |l now bECQR&EQRSIEENE W‘&éﬁm& rngynquel features disdosed heretml y wit h
reference to the acconmpanying drawings, in whi ch:
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WO 96/ 222-'68 PCT/ EP96/ 00267
- 29 - Each of Figures 1 to 6 is a schematic-ftow di-agram -. -

of a process for the manufacture of a C[err] al cohol fror@igsmet err

al dehyde, Figures 1 and 2 bei ng enbodi nents enp n Replaced
al dol reactors and a separate internedi ate hydrogenation muﬂ: ”II

a separate hydrogenation reactor; Figure 5 being an

Figures 3 and 4 being enbodi nents enpl gyi ng a single

enbodi nent in which a single r€IAPMSs used for hydrogenation and
al dol i zati on, Figure 6 being an enbodi ment in which a single
reactor is used for aldolization and al dol product separation, and
Fi gure 7 illustlat esAanapparatiusdor computingoalistalad projectiordiof ge vettonn

procedur e.gnto another v &mB ., reference nunerals bel ow 100 refer
to feed and product sterlategﬁrs. E‘rgﬁ‘ié‘- Referring now to Figure 1, al dehyde

monomer 14 and means dgf mylhiplying @ yaluesrepresentative of & first somponentct or

102, wher eofdanfifdtzabdtop withua Svél%e"?égﬂrei;&@taii%r&ﬁ heFikdt cozétr?é)\}{eégﬁagﬂn a{ ﬁg

di mrer al dehyde ,and water 16,, The;water . phase 18 r

organi c pHreENg-Vector tg, proyide a%ﬂg?%ﬂew%gﬁﬁvm@%mwm 204
t ﬁgeE her] walne representiativse of h9sedond fempohent of @ ﬁmrmwt&Wiﬁ{l arwdgbor 104,
the [err], : e [, e c rted to the .

sat ur at ed J&?ﬁé%e!g‘ngg;gﬁa 9£L ng‘?ﬁ ”3@%’3’%‘?‘ gl ﬁfgﬁéﬁe"e I 10, PROYRe?s a

cr oss- al dotecosddntermatiatewalue;iand s cross- condensed with additional
al dehyde nono ' ﬁmtﬁin ' : t he
cross-al dol rjefher&e‘kag?%rg, t he %g?ﬁ?g}ggaﬁén%ﬁgﬁa%%é%%%%aﬁﬁe%usl y
present i rPEAViding afesultanteyalies relative to the nononer al dehyde.

Thi s enhances selectivity of trimer production and suppresses nononer

sel f-condensatiln i MThéappasdtas of Clair! U ghrthénedmprisifgponer al dehyde is
advant ageousl y m rfeacFed to .gl r’gist cor‘rlpl ete .con\@ers‘i%r}si n the
cr oss- al dol eans foy glozing, sajdvalues rfepresentative of sai t and second
PCT/ EP96/ Ga@aponents of said first vector, and said values repfesentative of said first
and second components of said second vector ; and
means responsive to a first state of a select signal for providing said
values representative of said first components of said first and second
vectors to said means for multiplying, and responsive to a second state of
said select signal for providing said values representative of said second

components of said first and second vectors to said means for multiplying.

and

3. The apparatus of Claim 1 wherein said means for
multiplying comprises:

a first multiplier having a pair of inputs for respectively receiving
said first vector first component and said second vector first componeht,
and an output coupled to said means for summing; and

a second multiplier having a pair of inputs for r'espectively
receiving said first vector second component and said second vector
second component, and an output.

4, The apparatus of Claim 3 wherein said means for summing
comprises an adder having a pair of inputs respectively coupled to said
first and second multiplier outputs, and an output.

S. In a communication system receiver which receives a pilot
signal and a data signal each defining respective vectors and travelling a
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reactor. Water 5 is renoved fromthe cross-aldol product_ . 3, and the

organi c phase 4 is sent to a separator 108. I n the separator trlner

al dehydes and heavy by- products 10 are renoved a

al dehydes and | i ght conponents are taken overhead

al dehydes are optionally further separated in a s nto
saturated di ner al dehyde 7 and unsaturated di ner al dehyde

saturated di ner al dehyde 7 is recyclexﬁﬁ()trma cross-al dol reactor 106,
and the unsaturated.di e 8 is reeycled t.o~the selective

hydr ogenat’?BIf k3 nsmr‘%sé%?aat&‘oﬂa&? f’eE')I‘/?é IERFeTRINS ‘ﬁ’i’lgaf‘g QrfIMBANERtSe St eam
6 may al | ameapparatus fdwe deteratinivg mgwhademf saichclata signal viddfooin i t nay

be divi de%%émﬁé%ghggs{ge&%%gwg cqm%nsﬁ\%(:tor 104 and part to the

cross-ald reac tatis mutandis, to all
enbodi nent s, a@ulhpherowméqsmbnngty Ciataggaalalumpmemqmpbe phase 5

fromthe qgpgpai f | jﬁﬂ'ﬁt or 108.
A smal |l put 4 ilrlgg%%}aﬂ{) rﬁﬂ&g %ﬂiﬁg}!& xﬁﬁ!lb{:f ea Jﬁgrre_fe;[vﬁgﬂg\;ﬂ nt the
bui | d- up éf'gtﬁ lg tcog)t,ponent SM&@ .m h%‘&x‘ééicf:%mlp(%\?n t sample, andry | gr
al dehyde |protiding a0fizst ;imdu@gesmplé and foeppiéceivingy aallatd sigmalngy

:ZIInStaIHatlon ln a colu eréﬂat%rpﬂffzﬂ gﬂg 58 rem)v heav H%Vlg}/qi_}/ﬁjrogen 19

By- pr oductsaxdz'etearetbrda/oadsxgnai Q abmpopent fsampleorand pxlmecsignai Q4 to

yield high e ocess 5,18 is
sent to a mr}’% ‘recoaﬂgy segu%%m(‘dw s?mvé] he aqueous
streamis stanedngr meansofok raseivingosaid nﬁFStstann@EﬁOadd preduched
to the prag e@ss&“ﬁhﬁln)gs%aﬁt i‘&%i‘@ec? fﬁ§t and second P@ﬁﬁ&r 5 rﬁﬂ% Rrgire 2,

whi ch shows riati I ment i r | e 1, the
organi ¢ pff%f?gl g aée#tﬁ%siﬁ‘ﬂ}ﬁjé‘? & F’Bﬁ-}ac F@@F@B’éhé{?o‘gé "eH?'ﬂgﬂ‘l i s

passed t o of sajdidagesighabvedtonin ae’mnmeaxd pidtesighalevector. hydrogenation to
saturated dinmer and trimer al dehydes is ef f ect ed. The product is

IF:)’?J?'/S EE’QE? Ogozg%ar ! thelgpparams of Cla1\£11\059§x/r€1‘%er6080mpn§1fg_ whence the
di mer al dehyde stofagermeans) ot storingesaid adata signal I comiponentasample] 8sidand t he
St urat og S gﬁﬁ’c&#?&‘i’}ﬁ**m sample? 5"‘4*5‘3%“3 SRREEY (SR SRE s, © TV
one al dol and said pilot qomperent sample; ande nononer al dehyde 1 is
selectxon means for receiving said stored data signal I and Q

component samples, said pilot sigzial I and Q component sampiles, and a

select signal, said selection means reéponsive to a first state of said select

signal for providing said data signal I and pilot signal I component

samples to said multiplier means, and responsive to a second state of said

select signal for providing said data signal Q and pilot signal Q component

samples to said multiplier means.

7. The apparatus of Claim 5 wherein said multiplier means
respectively comprises a digital multiplier having multiplier first and
second inputs and a multiplier output, and said summing means
comprises a digital accumulator having -accumulator first and second
inputs and an accumulator output.

8. The apparatus of Claim 7 further comprising:

first, second, third and fourth digital latches each having an enable
signal input, a latch sample input and a latch sample output, said first,
second, third and fourth latches each receivihg at a respective sample
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fed to the aldol reactor 122 with the saturated dinmer . .. aldehyde 7,9
and catal yst solution 2. In this aldol reactor 122, the nononer

al dehyde both sel f-condenses to make unsaturarmmmmmfmwB placed
cross-condenses with saturated di mrer al dehyde ated
trimer. The stoichionetric ratio of dinmer to

advant ageously controlled to optim ze selectivity to des
product. Water renoval 5, product sepai tion and recycle 108, 110
hydr ogenati on 112 and product putification 114 are all identical to

the corr e%@'sﬁﬂi data sx@fa Rscdngggﬁ&wgaﬂlﬁ said data s E’il us, ra th ;

Figure 4 ariati I n
Figure 3, $3WmP g‘&HX\B(P‘ lot Slgﬂiﬂsk COmMPoRgHd fﬂf‘BHfftta"%r éﬂﬁ dol

react or l?c'bmponemtss &d to a hydrogenation reactor 130 where sel ective
hydrogenation to .at.e er, and,trimer eff ected.
The product is ef’s‘étd{‘ %@%%Hlﬁf%'r haying a ?“%hgﬁggp&?’f?érse&ﬁﬁteﬁm&? i's
ret ur ned tmpulh;ea paitodf ﬁesmnuluplexer 422 plenimphite respectivelyl ctmipldd tpasaidd to

t he hydro t r t d

|t enti A second’ EAEhLaripte g@*fﬁﬁfse ajd gl AHA tlEBigker Lample

sat ur at ed munmguplncht@aa@ mﬂhphaeﬁystd@put. and n st ream 6, or stream7 in

Fig. 2, is opti f “,l nvert a
| £gkond ?iégax multipfe ﬁﬂgyg oLl Pl I@ief‘%&l&:‘?

| ar ge ropQrtion o rate
stream 6 cﬁlgmfrﬁ?PB& ? P3| ses%émrﬁsa ef Sample inpuis, Fespeciively

%dr ogenatg lédaﬂi @alzdd%mtdnwtfourﬁi fatchssarhple ouh tpube amdel rAlsecomdcess.

e saturate a { sel ective

hydr ogenat ?%ﬁ?%u%p‘\ﬁ)a?‘l‘%ﬁt %dat’ﬂP}‘éib%l °§§d tageous as a
nmeans of V\D 96/ 22268 -

PCT/ EP96/ 00267 9. In a communication system receiver which receives a pdntr ol ling
the t enperg V, r tBr t he
enbodi ment Eﬁéﬁmﬁlﬁnﬁ gur ef‘éul ?aadh dgfu@@ :‘égﬁgéﬁéé)r%egiorsé ea&%ugecaf al yst
sol ution @pramtﬁsldbmglamrst compgnentsecm snethed for piﬁtpm&h@r 142.
The react omagfitude of sa¥d T éﬁ%fgﬁdl%c% ﬁhmé?alﬂ&ﬁ!dl%gﬁ&l gectept al yst,

such as pal | adi.um syppaorted, on carbon. In this reacto 142, three
maj or r eactIBRESHIE ep$ Ofl t aneous| y: they are: self- condensat i on

of nononer al deimgd&p gulatd received datal sigmiall chem sampierit piloe! ecti ve
i ner ol acHighe I %P@%E%%ﬁkﬁ@%?%@ﬁ% %&L%ﬁéﬁ%&dﬁ@%%ﬁée serurates
multiplying said received data signal Q component sample and
pilot signal Q component sample to provide a resultant second product
sample; and
summing said first and second product samples to provide a
resultant sum sample of a value representative of the magnitude of said
data signal vector in phase with said pilot signal vector.

10. The method of Claim 9 further comprising the steps of:

storing each of said data signal I component sample, said data signal
Q component sample, said pilot signal I component sample and said pilot

" signal Q component sample;

providing said stored data signal I and pilot signal I component
samples for multiplication thereof; and

providing said stored data signal Q and pilot signal Q component
samples for multiplication thereof.
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saturated diner to make a, B-unsaturated triner al dehyde. The effl uent

54 fromthis reactor 142, consisting of saturated and unsaturated
diner and trimer al dehydes, is sent to a phase separator 144 where

t he aqueous cat al yst 55 and unreacted hydrogen 56 are renoved. The
organic effluent 57 is sent to a distillation colum 146 which
splits trimer al dehydes and heavi er cdfiponents in the bottons 58 and
di mer al dehydes and |ighter conponents in t he overhead 59. The
overhead stream 60 is recycled t o ABSTRACRe nul ti purpose reactor 142. A
purge 61 may be taken omthe recycle streamto prevent the bui | dup
of unwant ed | i gh?© 'Eo?l%%‘é?ﬂ' SCIW%I%QR|M?%%IRW

optionally dlstllled further to reduce heavies, and if deS|red t he
pur ge strea t t a ful rogenat reactor 148 mhere
unsat ur at ed @ﬁ;‘l‘&ygt ompugm é’%

sat ur at @ ‘f ﬁg §Ph§>i§ :réu 9 Qre’ds?

purifi %% (g is iﬁgega& gﬁ

pr oductg camodiiht £6P ﬂg aerr%

m

stream resenta fre & VY egegetie@ . a sa& a8
car bon- é’ DEEe End@{&e vaBud VAN efb B Pra value
Ther ef of &pr SiRa©f vé NB£URS Al dbHE céxfn_b@ﬁén’@' QEhl&deflrst véét&ydﬁ%ﬁn%t ed to
f orm sajamed ecepréSBhtat HeEYEE, a WeEdhd composert eSEM detdie ef fl uent of
the reagddtod &b pfutide a second\DnBéridedflte value. The summing (96)
PCT/ EPY%%it)26he first and second intermediate -v@&@Bues to providéuraat ed
trimer eésiehysiet yvalus répresenitat tvk dfdied scalar predecictipmn dfuldhe
hydr ogefitsiorvectoheoneactive sdidond vector. Tie lappeaogdus may danditerons
are extcomprise gh first stopingteoiecainl (8er8en pafirst selbsstie in the
react orcimuit héR8dar bonsespydn stouting bohosuily (B4,86) and/daog@estratl in
addi t i cPelectiomHirer Yo 9ubl Bhedhst storlnlgea@lrﬁ ito(8®eBdr dudidon of
sat ur atSkPEREr Rl valwes repregenbabi¥ei (Pf hébe rEirstaa@ SEfiang s
undesi re@ironenrts of thexfiHust 1 YEREPr s ARZ RS tSECISART ing Qﬂ?ﬁ#lt
al COhﬁL?g;%? rsls) dléﬁ fgcc)%éimifﬁf‘gr F‘Bﬂ}ng s:ggggé]egg;\@&ﬁﬂg& of Hehe tHiLst @'&%t
detri d. igure

ge provi a6hP§d8ﬁﬁda?‘6ﬁﬁ’l¥ é’g %gﬁsfﬁafgeﬁs ?it%.lt in

6, |i ket >
this ’a“%e‘ﬁ’rr?% f%%ltor 122 is in the formof a

distil I (Jf‘g@%c Ium1 in which various separations are ef fected. The
nononer” a yde 1, catalyst solution 15, and saturated di ner

al dehyde 9 are fed to the colum, the ratio of dimer to nononer

al dehydes being controll ed by
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metering the nonomer al dehyde feed through val ves 152. The wat er,

stream5, resulting fromaldolization is taken of f overhead with the
unsat urated di ner al dehyde 16, and separated fromthe al dehyde in a
separator 154. The unsat urated di ner al dehyde is hydrogenated to

sat ur at ed al dehyde in a sel ectivetihydrogenation reactor 104 and
returned to the reactor 122. Trimer al dehyde and cat al yst
solution 15 are taken fromthe reactor 122 as bottons and separated
in a separator 156, the catalyst solution 15 being returned to

the reactor 122 while ﬂ'ﬁe‘b gfr -al gehydes -aft.er.' bei ng separated from
heavies in a colum 158, i % ALRE

hthogenati on and further

treatment as shown in previ ops figures. Referring now to

Figure 7, there is sho

EARHE il4@ t o t he single hydrogenation
reactor 112 or 188 sho Sln hﬁé s 1lto 5’. In Figure 7, the
nonenal stream 1P is fed firgt to a selecthve hydr ogenat i on

WD 96/ 22268 -} PCT/ EP96/ 00267

- 34- reactor 16
aline 164, fromwhic

. .
, tﬁhe\r\ce

{Nﬂehyde streamis fed by
ich will be referred
|

rancn TN Ken,
to bel ow. After cooli iﬁ 1ﬁ)f,8kar 168, the saturated
al dehyde str. s fed fto! ydr geihati on reactor 170, to form
a saturat ed@l | fRdesired, so pr all of the saturated
al dehyde i ijnel IS n_throu the line 6 to an
oxi dati on d, acid is producgd; neral, the
unsat ur at € _)ﬂ_e r ef eD [o apov [
2-met hyl - e $ DEMODULATOR Albe A
2- met hyl pd : oubl'y ana gprimory ng 4 s@t ur B@E
trimer aldehyd es wll{be 2,8-di met hyl - 2} 4; pe diepnal .
2, 4-di met hyl - 121epten§i , 14d< and . ‘ h‘e tanal rgspectively, and
t he saturated al ﬂ)ho ; et hylhept anol , jbut other isoners

may be forned.

T f%@ﬁn Exfamplles,.| i n whicH parts and
M QR

percentages are by wejght e stjat’ed, ifl lustrate the

i nvention. Par t - Hydr of ogvyl at i on

Exanple 1 odi um was arged to ajrqactor, a 300 m stainless
steel autoclave, equilpped_w th st r.TBer ature control unit,
inthe formof a solution of = - -

FIG. 1 18
CONTROLLER |

Q Q
FIG. 2 f +
2 FIG. 4
Y 20 1L0) | (00)
- 24 * X
—~— - - .
. X X
(1,1) (0,1)

‘ +
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HRh(CO) (PPh[err])[err], or of Rh(CO[err](acac), where PPh[err] is
tri phenyl phosphine, in toluene. Rh(CO[err](acac) was purchased from
Strem Chenical s and was used as received. HRh(CO) (PPh[err])[err] was
prepared from Rh(CO[err](acac) by the met hod described in Inorg.
Synth. 1974,15, 59. The sol ution was charged under flow of nitrogen
into the autocl ave. The unit was then flushed with syngas (Herr]/CO =
1). Wen the catalyst was prepared ign situ the autocl ave WasS__ oz
pressurized to about 0.5 MPa at room tenperature, t hen h«aaz@md to
100[err]C, and was kept at that tenperature for about 30|niBites]
| ndependent experinents denonstrated that under these gg)]dﬁg s} the
rhodi um WD 96/ 22268 n| A

PCT/ EP96/ 00267 & 35 - | P& fhe
acac |igand by hydr ggeratian and the forned gi-i-dlacar bom

iklim conpl ex( es) ( HRh{™
cat al yse hydrof orgy atig W t hout showi ng an uctli on pqgripd. Wen
HRh(CO) (PPh[err] rr§n gs.used as a Rh_soguice o clatalygliNef or mi ng
was necessar Where required, thelautgcl ave was ¥Mnect ed
to a 500 m hi gh p@ssure buf fer bonb t hrough egul at or val ve.
The reactor containfng the kolution of preforned al yst wag flushed
hsA Kl xture . No.1 containi gg ef hyl ene, ethane,
i hydr ogen, met hane, ¢arbpn nonoxi d§¢, and
len in Table 1, at r¢om t empeLag ure.

acetyl ene, carbon
nitrogen@ in tHe pr

The quantd \y of t he reactor wa$ def erm ned [ he gas
vol umet ri t+ reti o=t thi s exampl e has 30@ | aRd| t he
reaction ¥ t = C. The cdnposi tr=0n oF=t he cqfaRypt

charged is @gVve
reacti on i Xtde
was obserVved igii

tlo Table 1. Afte eating tﬁe
f ast presjure dropg i n thé Huf ocl ave

g consum Qg [reacdj dn took|dzafe. This
pressure dro ql oned down afd®en abo@t 45 nmi njiti@s| when
t he ea dooling thd reActlion pixture ta
15[err] C. Af dm bel ow room}t enpet at ure das and
l'i quid saEp_Les andl ysed by GC. [Th r%ults afe given
in Table R < =~ 3=

> RS | | 25
| £ g 3 £|| &
-4
=
! o = O S O
= RES &
|8 2B [ -
=0z ol e
mc -3 =
I o g1 8
[+ 4 z P
g [T |cEs q2118] 3
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WD 96/ 22268 PCT/ EP96/ 00267

- 36 - Table 1

Hydr of ormyl ati on of Multi-conponent Syngas (Gas

M xture No. 1) at 100[err]C Compound X(v% n[err] (mol)
n[err] (nmol) dn( nmol ) Cerr]Herr] 9.91 9.49
0.77 -8.72 Clerr]Herr] 3 3.26 3.12 1.69
-1.43 Clerr]Herr] - 6. 83 6. 54 1.08 -5.46
CJderr] 2.53 2.42 1.51 -0.91 Herr]

48. 27 53. 09 47. 17 -5.92 CH err] 11.70

11. 21 9.14 -2.07 CO 17.50 23. 32

8. 65 -14. 67 DATA Pr * - - -- 14. 20 +14. 20
Tot al 100. 00 109. 19 784. 21 -24.98 Reacti on
conditions: toluene: 60 n, yl cycl ohexane (internal standard for
&): 0.8 mM, Rh: 64.3 [err] ; PPR3: 19.3 mmoles, p[err] - 800 kPa
(at 100[err]C), reaction Ime at 100@gerr z‘a 45 mn. | Leaend:

x[err] =initial Pﬁ? cpncentr dtion, n[er Itial nunber of mmol es
in the gas phase rg] I nal nunber : MBOD t he gas phase, dn
= nol e nunber ch%@i gas ph * Liquid GC result.

The sol ution sanple taken at e end of the experinment was bright
orange yellow, indicative of actiye Cﬁt}fﬁ systemin the
conversi on of acetyl ene- d et hyl ene-co i g nul ti-conponent
syngas m xt ures. Exanples 2 to 8

These exanpl es ipmg?-r% effe-g of varying the Rh: PPh3 rati o.
The preparation and [oddi ng procedure of the catal yst solutions were
the sane as in Exanple 1. The solvent, tetraethylene glycol dinethyl
et her -
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V\D§6/22268 v { . PE@T/ EP96/ 00267 {ok73s® oS

: 37 - (tetragl ynely V\/m ch also.semved. asvam i nternal standard
in the GC anal yses of the Fiquid-pr oduct :sanpl @Srmwas 1’ deaer ated before
use. The solution volune apnd.the . total .. ;. . Amiidal . gas charge in each

nd 95 mri(es respectlvely The
& t that a feed line froma

exanpl e were the sane, 70 ni, m
SR MBETERATE REQEIVERS  the

coPer & BOE HRBRHET, GT R LA

feed |ine between the pressure regul ator vaI ve and t he autoclave. This
i njection bomb was used to ect known anpunts of ethyl ene/acetyl ene

i
m xtures into the BA@KGéQ‘UNﬂ}QEtﬁ;IEem&NyI ene charges in

each exanpl e were about 15.4 and 6.4 nmol es, respectively.
Bat ch kinetic expefiekhof therlnveationed out at constant 1 MPa total

auge pressure 120[ e reactd on proceeded a const ant
gregsulroe was W&Iaﬁﬁlg 9@% §7]in crfg%@@iafﬁf ‘ij“(%ﬁ‘%ﬁm‘i"@% fromthe
hi gh pressure nteation systemsudviors paraguiazty, rtheapresentnigiveasion on was
moni tor ed r&me@ﬂaﬁﬂeﬂhﬁ anévﬁmsrfdrhfsew&m@mm gtd On of

time. The overal “m 6 ﬁ?‘?

det erm ned af t‘@r ﬁ%&fi@} dg gas
products. The Bﬂm‘m tWiHhs 3JRIERRAGE vier e
propanal as rra;xgmbrfodmhc wﬂmnmnmymmﬁhctmanBUmﬁEMe overal |
conver i on vesrelgad o Séenm?“ it S p an L
rates were caI% | T et r&gna 5885 en the

pressure drops aBd Dedcriptit nlroﬁm Related Aorter si ons The cat al yst
conpositions an results o.f the si x ex sho in Table 2.
o0 50 pones. I € on sysEn th WhIEH ﬁgﬂ‘aﬁéqg@ﬁg 63850267

- 38 - u'ansmmed, various demodulatiory schemes exist fenrthe: PPh[err]
Rh P/ Rh  extractioh doftata fromtreceivied signals. In particular( gysd es)
(Lerr]moles)  tams whic Wﬂﬂﬁd{aﬁ%sﬁﬁscﬁﬁﬁwm%m
| lation techniques do not readily permit, upon demodulation
of the received signal, the extraction of information neces-
sary to accomplish signal weighting for muitipath signal
combining.
It is, therefore, an object of the present invention to
provide for, in the demodulation of a modulated signal, a
signal weighting process with respect to a received refer-
- ence.

SUMMARY OF THE INVENTION

The present invention is a method and apparatus for, in a
communication system in which digital data is digitally
modulated and transmitied, demodulating transmitted sig-
nals for extracting transmitted digital data. More specifi-
cally, the present invention is employed in a digital com-
munication system in which a data signal along with a pilot
signal are both bi-phase shift keyed modulated and quadra-
ture phase shift keyed (QPSK) spread upon a carrier. At the
receiver, data is extracted from the received signal by
generating a dot product between pilot and data signal phase
vectors. The magnitude of the component of the data signal
phase vector that is in phase with the pilot signal phase
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2 1.17 37.7 31 0.04 80 3 4.32

37.7 115 0.1 80 4 8. 45 37. 4 226
0.3 80 5 16. 37 37.6 435 0.9
92 6 23. 40 38.0 660 2.1 99 7

30. 93 18.8 1644 2.1 2. 99 Kinetic data in
Tabl e 2 denopnstrate, t hat ,t he acti vi f the, catal yst,i ncr,eases
significantly wi YREHT aw&%zifﬁrﬁhém Wﬁpyﬁ he fi nal
sol utions were opsdducy &fi shese signal veciarst op phasedErofemionsalnon &
Hydrogenation  particular, the dot product oftteese siprhlavdctors is the

E;(frsrpl gse8 gnd QESSF@#B Fnﬁ‘ﬂiu £ 5 gl, t he
;or rr;t [ E)npi sfrteg d%@g%“g%gm&q‘%’%ﬁgg%%gﬁk;ﬁﬁ gﬁi reaction

mi xt ure. product of a multiplicationFefutheepiiot quadrature phase Sel f

condensation of g t d 4 dafa apEitiafiired ggéwn?bengdded 669
of a nol ar |) m ydr(g??daenso ution. The cat gpyst sol Ut1 on was
heated to 100[er m«z‘then 110.83g (1.908nvl e) propanal and 2.61g

(0.0183nwl e) decan§He piesentinedntiom, id)anexem mplememtatibnyiigut es with

1295 rpmstirrin W icats RE .whi€yreaction
m xture was sanpﬁg . in ana ysFang# conplete g iwl on. The
s & (&30 51288 “paeh, feBnils, oo
Eadke a

7
or )
reaction m xt ur eFeCRiVER od¢ BHIRL g
(86. 44% , decanerespesing phasediveston peeeived signgloveetor is
36712?26”? hyi - 2, Ardiemisedicl ¥y (5 PEE @neonpotiests. '/l'he ¢Pcdi %7f the WO
- 39 - present invention mﬁ@l(ggggﬁ%%&gé@l@ ondensat i on
in presence of hparsaLs te.magnitde of the gnal vctonipphase P ave were

added 50g of a ntheupilot signabdiectathydr oxi de sol ution and 77.86g (0.925nvl e)

cycl ohexane. The t X 4 rr]GCin 20
m'ynutes. At 95[err] %&%ﬁ%@g%%ﬁﬁ? ]9@6.{9 139
(0. 00691l e) decHREVIRg & sagnald-compepent sampie @cpllmﬂmince to the
stirred cycl ohexhcomposens sample, andtipbyimgdtiwereteived datasi I]rtéact ion
m xture cool ed t f kg ' r in one
fnute. The o ComponedtAdiplé byt bilot Sipnal T iipfic? sdmigte,

and providing a first product sampie. The multiplier circuit

is also for receiving a data signal Q component sample and

-a pilot signal Q component sample, multiplying the received
data signai Q component sample by the pilot signal Q
component sampie, and providing a second product sampie.
The determining circuit also comprises a summing circuit
for receiving the first and second product samples, summing
the received first and second product samples, and providing
a resultant sample of a value representative of the magnitude
of the data signal vector that is in phase with the pilot signal
Vector.

The determining circuit may also include a storage circuit
and a selecticn circuit. The storage circuit is for storing the
data signal I component sample, the data signal Q compo-
nent sample, the pilot signal I component sample and the
pilot signal Q component sample. The selection circuit is for
receiving the stored data signal [ and Q component samples,
the pilot signal I and Q component samples, and a select
signal. The selection circuit is responsive to a first state of
the select signal for providing an output of the data signal I
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reaction mixture was then sanpled for GC analysis. The reaction

m xture contai ned: propanal (0.40%, cycl ohexane (68.19%,

2- met hyl - 2- pent enal (29. 339, decane (0.86%,

2, 4-di net hyl - 2, 4- hept adi enal (0.08% and heavies (1.149%.

Exanpl e 10 Conti nuous productionsof 2-nethyl pentanal from propanal

(a) Aldolization reackion: a,twbular reactor of, | engt % 4e 102 m and
i nternal di anet fPI oy %! .mt samples Pgi%@%{%ﬁ atically
control | ed wat ercipeuit, and sesponsive 1o a second state ofithe selecsisignakt were fed
1050 m /h proparfr Mcﬁnganoutpuﬁ@?t&/dhwfa% il signalaOH

sol ution. The esi dence tines whil st
providing a pres u?%mgr:op: éac I at'l ngﬁ g#ﬁ"klgﬁh At

bet ween t he
phases, reducing the heavy by-products make conpared. The

pressure at the reactBRIBE{DESCRIPTION ORTHESORRAWINGSThe react or

ef fl uent was decanted to separate the water and organi ¢ phases

and thet 'I‘hegﬁcxm'qsohaebjwﬂ vl &/ edr of egheg preseat ('El;gel
conposi tion was becHni -ﬁ:&?,h

‘%) heavy by piggac%?alwm 8% Fwﬂzl u\/mc }dt}e iﬁﬁ)ls _
2,4-d| et hyl - "‘h‘f%& y desired
al cohol aci d) mmd‘?h@haﬁkbn (#hmm xdentu'sy 8% and a

yield to 2-net hydoreespomiingly Sifdunghout and wherdineory. WO
PCT/ Eng/ 00267,

?6%2)2_268 bg‘IGAlldd? |%t?WPA§%g}’1§8& m LVl yst -

To the inlet of 1 mplerzenting thes dotbproduct=paneessing method of the) were fed
1050 m/h pr opawmm h of a5 wei ght % sodi um car bonat e

solution. The ther tat.d c bat h t enper ture wag set. at, 132C. The
pressure at FIG. 2 Wlm VERLRLE r%‘ﬁc ? receiviedact or
ef fl uent was deqiiete-and daga signals; t he wat er phase and the organic

phase was anal yseci;fg ég On was:
E)rlgpznsvlto/éo '?’h sﬁmﬁ/fxc?p}gfﬁgég]ngt%e ﬁgg#otm béproducltz

i and, n avyie
to 2-methyl penerdatacﬁ'OBBﬁS’/irmmvcd I and Q signa} . components), Sel ecti ve
hydr ogenation to ent an hul a react or, 1 m
long and 1.25 cm me‘{]ér‘da d’#ﬂﬁﬁ??éah?ﬂ%sﬁg $8%S sandbat h,
wer e | oaded FIG. Sis a funcuonal block diagram of a dot product

ctreuits useful in the receiver of FIG. 3; and

FIG. 6 is a block diagram illustrating an exemplary
implementation of the dot product circuits of FIG. 3.

'1

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In US. Pat. No. 5,103,459 entitled “SYSTEM AND
METHOD FOR FORMING SIGNAL WAVEFORMS IN A
CDMA CELLULAR TELEPHONE SYSTEM", assigned to
the Assignee hereof and wh chxsxmotpomedhuexnby
reference, 2 modulation scheme is disclosed for the trans-
mission of digitally modulated signals. This modulation
scheme uses, in the celi-to-mobile link, a pilot signal that is
transmitted along with data signals tier use as a phase
referénce by a receiving demodulator. The use of a pilot
signal for this purpose is well known and is further disclosed
in U.S. Pa. No. 4,901,307 entitled “SPREAD SPECTRUM
MULTIPLE ACCESS COMMUNICATION SYSTEM
USING SATELLITE OR TERRESTRIAL REPEATERS",

‘Pﬁ‘a @ ?\'ﬁb'ws ,‘ﬁ;ﬂr‘h”
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130' Ml of granules of palladium catalyst supported on carbon

(0.5% Pd). To the reactor was fed hydrogen at a rate of 75 |/h.
The product of part (a) was punped to the reactor at a rate of
150 m / h. The tenperature inside the reactor was 102[err]C, and
pressure was 1.5 MPa abs. The reactor fgeed and product were
regul arly sanpl edalgaq,w gnee ' : are given
in Table 3. Mb@wﬁgl iagfean?’wméh %o%ﬁé%‘t %
Feed pr JAtRY WES%“- 0.12

0.21 2- net hy| Aereceaiwer is disclosed i) 110® above mentidhed¥.S. Pat.

2- et hyl t I I

0. gg yipemens N gafd:iggf@dgmo?ggnq&%smmd %ng]%% o 14. 32
100. 00

of 2- net hmmhlbﬁalas furthexs disclosed tin LgaﬁMWOpénl% 90VerSI o
oCri o) obogy enthfed “BIVERSPTTRECERENIN A coma cELC. 7%

Exanpl es 11 and LAAR TELEPHONEe SXSTEME', stadso t hssigaededdi uhey to the
desired d ewisghéem@teowrmwmtﬁ 1§rxﬁébmoﬁw@fhé?éxd"’6?%t’ér0pa”a' s

cross condensed nmet hyl pent anal rat her an with
2- et hyl - 2-pente Exanpl e 11
(Z:rosshcloncziensat i onﬁG plophusttatess fn bloci;élagram%?éxln a basic imple- 0 9
et ny pent e :au n of a rdddi ferd for ég Qﬂe‘fﬁé ?% 4 9
(0.503 nol e % Bent and.41 .S t on of
sodi um hydr oxi deM 551@3%1%59&“13 &w mn‘@ mmtp?d) m nut es.
After reaching tING station , 0.24q
(0.00169 nol e) dpsgaceivad! ¥y &3 antennd kaﬁdnpf@hdedc!wiae re added
over a period of ﬁ#ﬁg{. hﬁ% 1{&%‘? I ng and
anal yoi's aft pregﬁgmmﬁﬁm a8 rewe %m d:
anal ysis after c i ne
propanal (0. 67% proyidedetonranalag. exgiver 12 raaye w enthkipsth (63. 63%) ,

TR 5 R of e b i sl 46051013,

mmltiple remote receivers. Analog receiver 12, which is
configured in the exemplary embodiment as a QPSK
modem, frequency downconverts, and digitizes the received
signal into composite 1 and Q components. The composite ]
and Q components are provided to digital receiver 14 for
demodulation. The demodulated data is then provided to
digital circuitry 16 for combining, deinterleaving, and
decoding. Controller 12 uses certain data for setting, in
digital receiver 14, certain demodulation parameters as
discussed below in further detail.

Each I and Q component output from analog receiver 12
may comprise multipath propagations of a same pilot and
corresponding data signal. In digital receiver 14, certain
multipath propagations of the transmitted signal, as selected
by a searcher receiver 14a in combination with a controller
18, are each processed by a different one of multiple data
receivers or demodulators 145144, which are also referred
to as “fingers”. Although only three data demodulating

 fingers (demodulators 146-144) are illustrated in this
example, it should be understood that more or less fingers
may be used. From the composite I and Q compounents each
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Exanpl e 12 Cross condensati on of propanal

w th 2-nethyl pent anal Into a 300m autoclave were added 50g of a
nol ar sol ution of sodi um hydroxide solution, 69g (0.69 nole)

2-nmet hyl pentanal and 1.41g (0.0099 nol e) decane. The m xt ure was
heated with magnetic stirring (1230 r-pm to 100[err]C at which
tenperature a m &R@g nol e)
2- met hyl pent anal éégé?fg !59 E; h@ ?%x ane &s g'ga ver the
course of 32 Wm%‘%ﬁaf 9 g@ﬁ 5?55%(11 of the
addi tion increasi n'g‘bt:ol ﬁ;@ epilovsigihbfor eacly #8gét on mi xture

was then sanpl e op 239%,
2- et hyl - 2- penten ma [;JGI)h’P &?ﬁumgﬁ %E
(1.87%, 2,4-

PCT/ EP96/ 00267 sxg;nal vecwr From these 1 and4Q components for

di met hyl - 2- heptewnwm@/pdoengnmrmmmcaaﬂahﬁgnﬂcfmmmw 05% and
heavi es (2. 01% SIEPZI vector coth g wi In this
exanpl e, the sel nsatl a d SS ensat| n are shown to
proceed at appro I Wﬁéra ative rates are

determ ned by the Hﬂ.d ﬂlumatcsmmmm veemrticprmmmah ofra t he feed

presen I exce%ﬂ.t@wﬁﬂ# I ﬁ@” oI A D o o
o1 g

sol vent in Exanp ignal apd %ﬁm elative to

Exanpl e 8. ﬁngcrloﬁahq Jyersity RAXE @oriver ngim m)l ar
sodi um hydr oxi depfot wignal veteor 200hudtdatal sigral vextor 22 e 4Q
125[err]Cin 48 Hafr rﬁlgﬁn %& d13I\/Pa
pressure. At 12 ' TC 6 %gﬁzna 0. 96nvl e)
2- net hyl pent analg’&”-"r W?ggﬁﬁ%f&% g§ andar d)
wer e added magnitide of pilos signabveaton20ds gmezq:r received i ncreased

to 2.1 MPa duri r%hﬁ‘gmd&éd:gﬁmm:ﬁhém an&&ﬁi@m i was then
sanpled for GC t a
(Zl%y}gl 2- pentww;?qgg% aﬁ ééé?i:ﬂ;s/ge
0 W‘v’l es 9
The net conversi o kvt W %u ¢ he excess
2- met hyl pent anal ié mm%‘;{:;ln#n% ce!é % an }?éfﬁbhave
l]
mg VeciomIceaingide

conbined with 8. ry to
produce 10.0 abm\efmaemmlm 7.1 grans
andareataphaseanglcmlanvemeachothaofomofﬂ4,

~x/4, 3n/4 or -3w/4. However, due to chanpel noise, the
received signal may be offset from the transmitted phase
angle. In the exemplary embodiment of the present invesn-
ton, the pilot signal is further low pass filtered to remove
poise and data, while the data signal remains unfiltered.
Thus, when poise exists, a phase difference of 8 will result
between the pilot and data signal vectors with the pilot

scrving as an accurate phase reference. It should be noted
that for the signal vectors as illustrated in FIG. 2, a phase
difference is shown to exist between the pilot and data
vectors.

The formulation of the dot product, also known as the
scalar product of pilot signal vector 20 and data signal vector
22 is particularly advamageous in extracting the data from
the received 31gnal in a multiple demodulator or multi-finger
diversity receiver. In this type of receiver the several fingers
are assigned 1o demodulate signals from several different
paths or sources. Within each finger, the det product is used
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of 2-nmethyl-2-pentenal (unsaturated dinmer to be hydr ogenat ed and

recycl ed) plus water of condensation. Exanpl e
14 Sel ective hydrogenation of 2-nethyl-2-Rentenal

to 2-met hyl pent anal An aut ocl ave, equi pped with a catal yst basket
fitting along the autoclave wall, was ctg;\rged wi th 1619 of a

commerci al pellet | ze al |l adi um cat al su 22266
PCT/ EP96/ 00267 éjné) d'l m%C ?Ifhc %9615&9. gf thC data\@i) al um na

(0.5%Pd). Into twecm dbmaue maspbmemh the Pﬂ‘él Signal ¥eew BYauct  of
propanal (crude projgczﬂrgatﬁwlda& preomrnem)o the pilet vector {an ﬁmnmg
al dol'i zat i on gﬁdtoéﬁd Hata eecbirgroretkogonahnal

catalysed with 2 &\ % sgg‘ U de (rmass ratio of aqueous to
organi ¢ phase was 9‘}%] %1%5 ;R §Q~

fromthe reactign product
was m xed with n-helarhe ﬂ'mén-ﬁnger qumtytmw.thqd%moa ?
det er mi ned by gasd'atél'ﬁrédu ¥ abéry sepves tﬁ@dﬁ&%

2- et hyl - 2- pent en . ; ) "i | 6 hexane
(809 : 1000%@1‘@%‘1 HRERE: ’ eng%un gﬁ“f’@aé

hydr ogen pressure '“."540 PR ned as a
function of tinme mnommfnhc sammhmlmdbbdiﬁkhows t he

content of - lﬂﬁﬂi ﬁaa}“qg%g&{ pgim.aﬁﬁ mzﬂnjdmct i on

of tine.

2- met hyl - 2- pent enQf the plint signal 9
e PR o S 1
. mg is o in

11.14 Mzcrowavg Mobile Commurications]13dhh

After 150 t 0d th t
and anal ys?dnuTﬁZ m&?ﬁ Rty “York, o7 P %b*%lﬁrom °reaset

2- net hyl - 2- pent enal THe betweeh t vector Poand
e T st v e
Thi s

represented by the equation:

P-D=1PV (DAcos B )

where 6 is the angle between the P and D vectors.

As illustrated in FIG. 2, the dot product between vectors
20 and 22, as computed according to Equation (1) produces
the vector component 24 which is superimposed upon vector
20.

It should be understood that the relationship of Equation
(1) may be expressed in vector component form as:

P-D=PDpPyDy @

where P, and P, are, respectively, the | and Q components
of the pﬂot vector P and D, and D, are, respectively, the |
and Q compenents of the data vector D.

By considering the dot product as represented by Equa-
tion (1) in the processing of the pilot and data I and Q
components, both projection and scaling are achieved. By
considering the relationship of Equation (2), the dot product
is readily implemented in digital applications. A single
multiply and accumulate unit can perform this operation in
three steps 30 as to reduce hardware complexity.
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corresponds to a 2-nethyl-2-pentenal conversion of 98% and a

selectivity of over 99%to the saturated al dehyde (2- et hyl pent anal ) .
WD 96/ 22268 PCT/ EP96/ 00267

- 44 - Exanpl e 15 Sel ective
hydr ogenat i on of 2- met hyl - 2- pent enal . to 2-met hyl gent anal

'D

w t hout sol vent An._aut o¢l a t basket
fitting along the aﬂ%‘cl J«Q“&Bﬁéﬁ ﬁl“ﬁ%&q O%a‘ﬁg?ﬁg
commercial gr anulf@ﬁeﬂém%m gtlalym 95@@@1 FIG3i the carbon
(0.5% Pd). Into tdumposine Jeared @%xgmeshmplcs frée analog rectiveri kit i on

product of proparﬁE n’&j % zation
L e I R S S

chr omat ogr aphy weth rdembdalatigg/fingers, fing 4byi& with 69. 149 ,
heavi er prOdUCtSth%%@E%ﬁn crs pmwe@nmwmﬁder L1 MPa
hydr ogen t he

| i qui d product waé&g‘rl?f‘?g f ?ﬁé‘?é& o ggﬁ‘gn was:
propanal (0.25% trans anal

(63. 009, Teceiver! th use ﬂigl&ﬂy Of at3leazr ) .

This corresponds gee p}?ﬁ wé!ﬂm ?34{: 97. 8%

Exanpl e 16 Mﬁro uctlon usi Oi' alyyst

Into a 300m aut ocI “EHOWB %r%ﬁal and
5.52g (0.039nol e)bqagmmulupl; Mb«almmwputmgzs king to
146C, and then 6 Pgmfdeg yenee added. The
tenperature roseEQ %Etﬁh%:}ﬁtdw @Q%w mut I on.
Heati ng was g%%cr}?l nue thep%‘“r‘*p ur e reac &1 1 err]C, and

t hen the tsppesmicigensaRofm3ngencratesithel BN d@xca%fPN ang hour,

e 111 on B0 585G ATH g %hzﬁﬁws%%@fe@ S
2- met hyl - 2- pent SEJUENCE YNNG mﬁ&m inpul(@cy43h0Wwe) rated
al dehydes (16. 0O6¥pnengofigelless 18 (FIG(3%).2Clntroller 18 1s typxcally
implemented as a microprocessor and includes the appro-
priatc memory and program instructions.

In the exemplary embodiment, I and Q componeat signal
samples are provided to QPSK despreader 30 at a sample
rate which corresponds to eight times the chip rate of the PN
sequences. . However, it should be understood that the
samples may be provided at any other rate at or greater than
the PN seguence chip rate. In the exemplary embodiment,
the PN chip rate is 1.2288 Mcps which is much greater than
the data symbol rate of 19.2 kspe.

QPSK despreader 30 strips off the PN spreading on the
composite [ and Q component signal samples so as to extract
therefrom composite [ and Q component samples. In order
to understand the operation of despreader 30, it is necessary
to understand the effect that the exemplary transmission
modulation scheme, BPSK modutation and QPSK spread-
ing, has upon the pilot and data signals. FIG. 4 illustrates the
modulation constellation for I and Q spread signal-. ABPSK
signal is normally transmitted using oo phase shift or a phase
shift of 180° in the carrier to represent the two data siates,
i.e., “0"” or a “1”. In providing two versions of the same data
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WD 96/ 22268 PCT/ EP96/ 00267

- 45 - Exapm e 17 Direct
Trimer Production using Ti(Jerr] Catalyst Into a 300m
autoclave with an internal catalyst basket were | oaded 37.4g of
TiJerr] extrudates, 87. Og propaﬁ&d and 8.83g decane. The reactor

was heated to bit fae mwmrmmn Schemeutes, 87. g

|
B Shi T nute. ANHARS, %%We%bin bl BT By the Q. ooy or
was sanpl ed andOouRRut 8ignal; mmdm@m@a (Byl)GC pr opanal
(1.85%, C3 by-With ﬂwmﬁb’iﬂbtﬁmm ﬂwﬂtﬁd Q Phhisequence® ig9% , decane

(6.27%, unsatu 39 (29.35%.

ol o 18 QPSK Shiddding, o {040 608 T 4003 phased

propanal in a sasdllustiated n Fab r¥t WAEHsTARS I 68T Rer e added

80|gI 01;I a nol ar spondenceohetweetmtmchddmmthanm Lml dre aoobrdinates g%

pal | adi um n Wda rcdiganed to

125C under 2.1 MPa ressu &rr constant
G 7 4 o i v

hydr ogen pressuP€C éhﬁ rnal standard) were

I ntroduced at a rate of 103 m / m nut e. Atotal of 124.78g (2.15 nol e)
pr opanal and 3.59g (0.028 nol e)m [ vere added. A sanple of the
reaction m xturgyas. regoved for GC analvsis after cogplete addition
(155 minutes). The uppgg, Or ganicpen phasgLeonE RiomadioR- 24% propanal ,

0. 35% pr opanol , _4.89% 2-nethyl-2-pentepnal 36 039% 2. oethylpent anal ,
0.01% 2- et hyl - 2- §ent enol , 4 49% 2- et hyl pentgnol , 19. 88%

._f)

2, 4-di net hyl hept anal , g8. 38% 2, 4-di met hyl - 2- hept gpgd | 0. 96%
2, 4-di met hyl heptanol, @.11% 2, 4- @ net hyl -2, 4- gohept adi enal , and 4.66%
heavi es. WO 96/ 22268 180°

PCT/ EP96/ 00267

It should be further understood that in the exemplary

~ modulation scheme FIR filtering of the signal is employed in

the transmission modulation scheme. The [ and Q PN spread

pilot and data values of “0” and “1™ are respectively con-

verted to values of “+1” and “~1" for FIR filtering. After

filtering, the samples are converted from digital to analog
form for carrier modulation.

Upon receiving and demodulanion the modulated carrier,
the composite 1 and Q signal samples are provided to
despreader 30. Although the PN chips from pilot PN
sequence generator 32 provided to despreader 30 are “0” and
“1” values, these values are interpreted by despreader 30 as
+1” and “~1” values. As a result of this interpretation, the
sign of the I and Q component signal samples must be
changed according to the PN valoes as illustrated in Table I1.
In order to appropriately change the sign of the [ and Q
values, the phase angle of the QPSK waveform is consid-
ered. Table II below illustrates the corresponding clockwise
(CW) or couater-clockwise (CCW) rotation of the received
signal coordinate caused by the PN bits. As a result, the [ and
Q outputs with respect to the I and Q inputs are decided
according to Tabie II.

Tl e - it o ad
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Exanpl e 19 Ful I hydrogenation of Clerr] al dehyde

t.o 2. 4-di net hyl hept anol (a) The C[err] aldol product of propanal
condensati on at 180[err]Cwith a nolar solution of NaOH was distilled
under vacuumto yield 2-nmethyl-2-pentenal (0.1%, 2,4-dinethyl-
2-heptanal (2.3%, 2,4-dinethyl-2,4-heptadi enal (92.78%, Jerr]
by-products (3.17% and heavi es (1 6503) Into a catal yst basket
were placed 34.5g of 16.0% ni ckEABIpEallumi na catal yst. The basket was
inserted into =——2880m—ovtoctaver—art—t66g—ot—tire—drstTit+ate i dentified
above (contai ni ngPN4AR MDY (1. AYALECFROTATION - di neldud - Qour

2, 4- hept adi enal )=—emrt—4+9—46g—tt—rotei—of—cyetohexerre—mere sretded. The
reaction mxturedwas theated t08 130[err] C under 2 Ilxn MPa Rpédrogen
pressure. 0 After bOOhGTMAI nt ai ned at consQant telgerature and
hydrogen pressurk for0 40 hourse? CBhe reaction m xtuQa was =l found to
contain 120.3g (D.834 nole) aBo2, 4- di met hyl hefgyanol €Qgentity
confirmed by | R -aiceii= VeV RVESTI =4 B W DiaLm‘ cherbomndnlo i

Infra-red absorptign peaks occur at the foI | O] waven rs: 3343. 4,
2956. 7, 2925.8, 28A3 8N £XaMple, oot mMAYoCHNSi tt&s@nrmez%;%

Clerr] NWR Resulmumc&fmmempmenspmaddatahmhbmgma gnnent

Cheni cal Shifts dordlinates of (0,0) as shown id FIG. 4. Usm the relation- 68. 43,

67. 83 3
ships of TaBle 1 the data is spread into ot t.bggf lg

41.11, 40.62 9.54

5 vectors shg@-'xgg Fg.4&In applymg the rotation @s's

19.98, 19.83 inTable data sequence, each 1Q gmgnal

8 (2-met hyl vector:smmedba& quadrant correspéntiingohy!
17.(22, 16?/2%% a zero, i_cmmm&g;nﬁngrfts are %rom different o)
SLereoi SOMers.  ye | ap rﬂﬁ&t samples are vely ou
PCT/ EP96/ 00267 b) In a
similar manner, SO &%K{%ﬁm& ‘Béijgﬁﬂi) )12 and
containing 1. 1%th¢gm81181§cmn$1 gitallyofiltered. Filtens n34h9nd23‘e|mrenal and
6. 9% heavy fracttypmaﬁgasconﬁgumdhagsmjenﬁmt oedey fileentvaithi ag a basket
carrying 2909  feedback coefficient of (N~1¥N, where in the exemplary
: embodiment N=64. The filtered I and Q signal samples
output from filters 34 and 36 are samples of the I and Q
components of the pilot signal and are referred 1o as Pilot |
(P, and Pilot Q (P, ) samples. The Pilot I and Pilot Q
samplies are provided to dot product circuit 38 which is part
of digital circuitry 16 (FIG. 1).
It should be understood that in the modulation scheme
considered for this example, the pilot signal transmitted uses
the all-zero Walsh code as the pilot signal which is PN
spread by the I and Q PN spreading sequences. In using the
all-zero. Walsh code, the PN spread pilot signal is the same
as the I and Q PN spreading sequences themselves. There-
fore, by removing the PN spreading on the composite I and
Q componeant signal, and filtering, the all-zero pilot is
recovered. It should be understood that any other one of the
Walsh codes may be used as the pilot signal. It should be
further understood that for use as a pilot signal, a predeter-
mined input may be covered by a Waish sequence for
transmission. Upon reception, the Walsh covering is
removed from the despread signal, in a manner as described
below with respect to data recovery, so as to recover the
original input.
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of a 50% nickel on silica catalyst, and heated to 140[err]C under

nitrogen. Hydrogen at 0.54 MPa was admitted to the aut ocl ave, and the
progress of hydrogenation was foll owed by G.C anal ysis of sanples
taken at intervals after hydrogen charging. The results are shown in
Table 5 bel ow. Table 5 Ti me
2, 4- di met hyl 2, 4-di met hyl 2, 416 net hyl (m nut es)

-2-heptenal , % hepagvgerds recover hpdatas aﬁ/ Q compouengs are also 92.0
0.0 wﬁp&uvely outputlfrom Q PSK déspréader 30 to digitdl

24.5 20 mixers 40 and‘lt?w_/tgc% may beeofifigured as 6—58/0 30
0.7 )

0.5 or exclusive-Cr gates. Digital mixers 40,and; @8 oduct was
anal ysed. receivn: Hfregy: Walshnsequeace 2 generaion- ddreah ept enal
3.1% 2, 4- di net byguencenThid Wilsh? séquenes x| identieablio the Waldte heavi es

Into a2 litre P?]
2, 4- di met hyl hep{a@bsho m:wmmlhr)l fkpmmmxemplazy ambpdn de, and
0.55g (0.00193 S theeWalsh Gegoenry razélxkaﬂbb”lﬂm .was heat ed

bressur o s | Digiea] iR rﬁdﬁ AR 42 &%ﬁ%ﬁéog B3 ARG 0%, | T
reaction, 99. 92%’6?’% mhcemp@enveymme pr oduct
was treated with md@commmamdnﬁgs.om%espr&d and WW-GS

PCT/ EP96/ 00267 ered gueous
Na2CO3 for 1 ho Iﬁgﬂd ;5 |eé unagr vacuur “ﬂ d?gll er ed.

Unr eact ed al coh deéh@ yi el d was
appr oxi mat el y 5@@&@(&@:1 48. Amummpdﬁ tﬁlmspec
tively accumulate the I and Q component samples over a
symbol time, which in the exemplary embodiment corre-
sponds to 64 samples or Y900 second. The output from
accumulators 48 and 48 are at the symbol rate of 19200
symbols/second and are the respective symbol data I and Q,
mfemdtohmasbam!(D,)andDataQ(DQ) samples.
Tbe Data I and Data Q samples are also provided to dot
product circuit 38. Accumuiators 46 and 48 are then cleared

or reset subseguent to the data output to accumulate a next
set of samples.

Each of the other democdulating fingers 14c-144 also
provide the respective path Pilot I and Q, and Data [ and Q
samples to a respective dot preduct circuit 50 and 52. Dot
product circuits 38, 50 and 52 each perform a dot product
operation on the received Pilot I and Q, and Data [ and Q
samples so 3s 10 provide a corresponding scalar value
indicative of the magmtude of the data signal over a symbol
period which is in phase with the pilot for that path. The
symbol sample data is output from each of dot product
circuits 38, 8 and 52 to symbol combiner 54. The output
from each of dot product circuits 38, 50 and 52 may have the
lower bits of the symbol sample value tuncated by a bit
truncator (pot shown) to reduce bit handling requirements.
Combiner 54 sums the input symbeol samples and provides
an output symbol sample. The output from combiner 54 may

Eﬁ(g:ﬁ)l e 20 rart ucgé%t | OW: ﬁﬁg %Ws@rwgﬁ % F\?I hept anol
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I nfra-red absorption peaks occur at the follow ng wavenunbers: 3438;

2800 to 3000 (broad), 1732, 1600, 1580, 1465, 1378, 1274, 1123, 1070,

1040, 970, 735, 708 and 647 cnjerr].

Exanpl e 21 The qualities of the product of Exanple 20 as a

pl asticizer in poly(vinyl chloride) Mgre exam ned. Corrp05| tion A

cont ai ned 100 p ts Geon 30 I

pht hal at e ester cahﬁ ﬂ@g{jﬁﬁ Pgetpg W m/é: s ea c aC| d as

| ubri cant. Apas ryneRioR (net éhﬁ@ﬂ‘) ol BC and

moul ded uﬁwmamspl es at 171[err]C : Corrp05| tion B

cont ai ned 100 part E'p&tzé'ohilcombxnékfsﬂﬂas @mﬂewo tal7'ﬁ1mﬂ8

pht hal ate ester; n | € @ cpRPosi tion

was de- ae e conds §1 5 arﬁ pr essed into

test sanpl es at MF@FP] éﬁ‘? ntBI es are set

out in Table  scrémbiédhe Tansmitted svrnbol strcam. bscr P\I ZCTRIBIA 6

?0 0% rodul M@B undf QBB @nthelr 8flassntroller i3 (mgut 8ﬁ>t9shown)| 5 72. 0t )
o modul us, gmqg e Streng

M\ nferr] m&qﬂé{s\ﬁ' m&sidg Bergbe ly[err]C

-22.3 w d spmial| . Rigial mixe SImp o

-38.0 Vi grcodﬁ@s:dmdaysz of logiaal wotzmw;@r gates as discussed 7.5

8.9 Pl ast '@e éﬁgzdm:\eauy, the B8&r PN 32qghenee is transferred or 4.15

RCT EPO6/ 00267 e symbol rate. _ 49 -

Exanpl e 22 The user PNessrambled symhel tsﬂx?épf %P@mw

of 2, 4-di met hy! Kigineeri¢aver 60 where &t frame of tinterteaved wymabelsaifed 3409
t2e:1r g: gﬁt ?g' - demt@ﬁ’é:?«f&i THe’ Beltefibaved mbblls: afd thyett ipge Yxcbnblt 90322
pur ge ang vgcuﬁf %%A?V%’e%@ (éi)o ﬁ?’?&r undegrJ
reduced pressur twmqfhe r 838 XUI 99. 92%
of the trinelli tdxodet 6 mmmruéchsbae‘ﬁitcmmeder The heat source was
removed and the r ! Snillistates MPfursétivhal BIGEE didgdm form, the

clements comprising dot product circuits 38, 50 and 52 of

FIG. 3. In FIG. §, a Data I sample and corresponding Pilot

1 sample are provided as inputs to digital multiplier 70, and

a Data Q sample and corresponding Pilot Q sample are

provided as inputs to digital multiplier 72. The product of the

multiplication occurring in multiplier 70 between the Data |

sample and the Pilot 1 sample are then provided as an input

to digital adder 74. Similarly, the product of the multiplica-

tion in muitiplier 72 between the Data Q sample and the

Pilot Q sampie are then provided as another input to digital

adder 74. Adder 74 sums the two input values to provide an

output symbol sample for combining with demodulated

symbols from other paths. The value of this symbol sample

represents the value of the data vector in phase with the pilot

vector, scaled by the pilot signal strength.

FIG. 6 provides an exemplary implementation of the dot

product circuit 38 of FIG. 3, with dot product circuit 50 and

52 being of identical construction. The circuit of FIG. 6

implements a digital circuit using the relationships

expressed in equations (1) and (2) set forth above. In FIG.

6, Data I and Data Q samples, and the corresponding Pilot

I and Pilot Q samples are respectively provided to latches
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mai nt ai ni ng vacuum When the reaction m xture reached 90[err]C, the
vacuum was rel eased and a m xture of charcoal (armount equal to 0.16%
of product weight) and sodium . carbonate (anount equal to twi ce the
stoichionetry) with 2 Wmt%of distilled water was added wi th const ant
stirring. A vacuumwas again applied;124th the pressure slowy reduced
over 20 m nutes 80, 83, 88#anld 86 whete W W* I on

m xture. The sa réﬂl mag‘srrost caF!s an(r}sun eagt ed

al cohol remvedmwag' ﬁ¥31‘91° eI y 2869
of tris- t:pie tlsam;ﬂm, cacho red

absor pti on peak r age mmmmw\mna sm&V@ﬂ%wﬁ?%léukﬁ

752 981 106 1 465 1491
1730 2847 28’21181.“Tﬁ ﬁﬂos‘ﬁéﬂ“g fu% &T‘Ei’f 0.978
Exanpl e 23 m Ar®s a

pl asticizer in JEspest ymmdodegoanrleandm t of a Seoytosone on C

contai ned 100 pd2:} Geoli-38 infpltnail parts
stabilizer (di b§3| c)l ead pht halé?e) and 7 parts]?tcﬁﬁ té? The
conposi tion was each cfViakelnésc84faid @Gyard engvided rawpceyi viehe wraﬁcbdure of

ASPV' Rﬁ?’% E Ofg;i?}zﬂ %if? lB—é Qdff u%l’&-gﬂsfn%é 5068 using
PCT/ EP9O6/ 00267  Blexer Sbnem‘” ﬁl fexers 8§ and 90,8 an YT/ o)
gave a dry bl endselese ségnaby Mmupwﬁlﬁpsaamd)m mp@ﬂ@! topder /& for
comercial tri rrehd:!et:a's Mtbyagrowdmg dunng haif of the symbol poﬁadrpl e 24

Geon 30, 40" pari B Q; thee il Bfd dte %? Stabili zer
(coat ed di basi c ﬁxt& Fa‘%@ﬁ% g&%ﬁt g‘f‘?‘?%@ 2f)a5| c lead
sul phate). The Wsh 881, 1 Y% hen nilled for 5 m nut es
at 175[err]C. The Wssd:lecmﬂdma: anak pilotosamples outputrirom multis cool ed to

room t emper at ur eplndrs 88 Amd 9U; arc provided ol ar sedtal muliplyashdisi ng ASTM
erhal S

D257 (Standard “}E Resd &e of
Lﬂfnulcz;;[l ng Mﬁpﬁo}'%”@;ﬁﬁ@@mg gc ﬁﬁ 10-8

Production of thpeziodt sequentially multiplies in mulsiplicn 9di the me‘at anol
sampie with the Pilot I sample, multiplies in multiplier 94
the Data Q sample with the Pilot Q sample, and sums the
products of these multiplications in accumulator 96 to
provide a symbo] sample value representative of the mag-
nitude of the symbol in phase with the pilot. The value
geoerated in element 92 is clearcdeverysymbolpmodxn
response to a symbol clock input.

It should be understood that various other digital imple-
‘mentations of the dot product circuit may be devised. For
example, rather than multiplexing the values that are to be
muitiplied together, Data I with Pilot I and Data Q with Pilot
Qina single multiplier, separate muitipliers may be used.

The previous description of the preferred embodiments is
provided to enable any person skilled in the art to make or
use the present invention. The various modifications to these
embodiments will be readily apparent to those skilled in the
art, and the generic principles defined herein may be applied
to other embodiments without the use of the inventive
faculty. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is o be
accorded the widest scope consistent with the principles and
novel features disclosed herein.
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Into a 100 mM flask were placed 20g of 2, 4- di et hyl hept anol and 40g
of acetic anhydride. The m xture was stirred wth heating at about
100[err]C for 2 hours, after which the reaction m xture was slowy
cool ed to roomtenperature. 50g water were added to hydrol yse t he
excess acetic anhydride. The mxture wag.transferred to a separating
funnel , washed repﬁat dly with a 5% aqueous sodi um bi carbonate
solution, then wt - and dried over anhydrous sodi um sul phate.

The product was 1. Algpammsafer demmuﬂngeah;mm anagnittéofor @d pr oduct

yield was in excesgrtiin 98% data signal in ¥RdthmiARess which is
PCT/ EP96/ 00267 & on  System

Infra-red absorptipoﬁ’h &&fe%ﬁm?ﬁ% ?@P%v&oﬁ WMWBSPS

(crierr]): .2 ¢ 1D GOMWZGS 1377 1465 1743 2847 2930 2959

Speci fi ¢ oravity atmkandl f5r rachng”fbst and sediid icinpéiéts (ger m ned by
si mul at ed &dlstlllagme to 225[errr]C Aroma profile
testing of the ester a 'ng floral character, with citrus and

terpene overtones. means for Ektraoting first and secondroompenéats ofha

Car bon_at oms. uhi ch ol SERaLWREL é%ﬂé?*”"&‘ﬁ%}ﬁgi. Wﬁa*mém%‘gﬁédgca
al dehyde to an al dol %&gﬁ%‘af‘ ﬁitq"l Cﬁr%gﬁﬁ’ﬁ%ﬁ& "0f from 40
to 200[err] C and m@or mmnﬁﬁumdsﬁm&m dompoaentsfat ur at ed
C9 al dehyde, and in @dﬁ g@ﬁ!s ?P(?\ri&s .al dehyde
to a saturated C[err] mﬁer rom%1 & [err] C
and a hydrogen press

second eomponcnts of said data and refercnce signals

to provide a second intermediate value; and

means for summing said first and second intermediate

values.

2. The apparatus of claim 1 wherein said first components
of said data and reference signals comprise in-phase portions
of said respective signals and said second components
comprise quadrature phase portions of said respective sig-
nals.

3. 'Ibcapparamsofclmm 1 wherein said first and second
components of said data signal are substantially perpendicu-
lar within a preselected phase space, and wherein said first
and second components of said reference signal are sub-
stantially perpendicular within a preselected phase space.

4. The apparatus of claim 1 further comprising:

first means for storing said first and second components of

said data signal;

second means for storing said first and second compo-

nents of said reference signal:

first selection means, coupled between said first means
and said means for generating a product, responsive to
a select signal for providing said first component of
said data signal to said means for generating a product
when said select signal has a first state, and for pro-
viding said second component of said data signal to
said means for generating a product when said select
signal has a second state; and

R S o B gy S A gl &
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2. A process as clainmed in claim1, wherein the C6 al dehyde is

2- met hyl pentanal, and the saturated C[err] al dehyde is 2,4 -

di et hyl hept anal . 3. A process as clained in cl aim1 or claim 2,
wherein the unsaturated Clerr] al dehydg is further hydrogenated to a
saturated C9 al cohol at, a hydrogen pre %ure of from2 tqg 30 Mra. 4.

A process as cl ai ri€gond 3¢ on JgReans, §Oup legh hesweennhsaida seeomd d Clerr]
al dehyde is oxi di zedneans afidesaifl meahs oy gcnamtuig a product, respénpr ocess

according to claim lgjyg Wsﬁd’\&ﬂ"c&@: ﬁal ﬂﬁj@y@nused in the

first stage is prod QE’Q‘L h 2& onverting a
Cerr] unsaturated 0 % gm atic (Jerr]
al dehyde, and the pr Moax?g A dehyde, a
sat ur at ed C[ err] al cmm, and orpmmdmgeax&mndemmppacn; ofisaedyde and

al cohol . d@s aI i phatic

Cerr] al dehyde IS Q E§ h d ocar bon by
hydr of or myl ati on to ?“‘gﬁﬁifi %

ted to aldolization
to forma (err]

2N
o@mi‘cwm { 188aBst | vel y

hydr ogenat ed tow : sat umat ed al dehyde. A process as
clainmed in claim5 V\/nerel.n at | dehyde i s obtai ned from
t he synthesis gas %m gg%’ﬁﬁaﬁé ML{QM gcar bon or
al cohol synthesis. said mpopents of said data 31 -
52 - 8. and eﬁchrha aa ohmn?mnmnwdfmds 5to 7,

wherei n a nonanal i%kghgv% rein'the nonanal is oxidized to forma
nonanoi ¢ aci d. 9 t%ppkces’s as claimed in claim8, wherein the acid
i s 2, 4-di met hyl he seegnd paitier mmaohcmmedmmvpmoﬁexanou c
acid, or a mxture cg‘ménﬁ;ﬂwangr mm lof - saidl Peference A process

as cI aimed in any o IE%C a saturat ed al cohol is
formed, and wherei rﬁ al conho |°}, &&k&é 2: et h Ioct anol ,
2- pr opyI hexanol , P> oW £ 88 )

A process conpr |mems eompns&

a first multiplexer having a select signal input, a pan' of
inputs each coupled to an output of said first pair of
latches and a first output coupled to an input for said
means for generating a pmduct, and wherein said
second selection means comprises:

a second multiplexer having a select signal input, a pair of
inputs each coupled to0 an output of said second pair of
laiches and a second output coupled to a second input
for said means for generating a product.

7. The apparatus of claim 1 wherein the means. for
generating a product of said first and second components
comprises:

a first multiplier connected to receive said data signal and
said reference signal first components, and having a
product cutput coupled to said means for summing; and

a second multiplier connected 10 receive said data signal
and said reference signal second components, and
having a product output coupled to said means for
summing.

8. ’DscappMofclam?whcmnsmdmeansfor
summing comprises an adder having a pair of inputs, each
of said inputs coupled o one of said product outputs of said
first and second muluplxas.
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(a) subj ecting a conposition conprising a CJerr] unsaturated

hydr ocar bon, carbon nonoxi de and hydrogen to hydrofornylation conditions to
form a propanal - cont ai ni ng conposition, (b) subj ecting the

propanal - contai ning conposition to first and second al dol condensations,
causing trimerization to an unsaturategsCferr] al dehyde and, optionally,

(c) hydr ogenat n_internediate u urated.Clerr aI .dehyde
resul ting fromthe#n‘hp géﬁmrio tq‘ma (FOMBWNICAROR a4l dehyde

and, optionally Syst¢m compzymsogewmlcsg Lcluphﬂpefdz}maimnmmncanon sat ur at ed
al dehyde, the Of afysteni i WhihbRime u@cﬁ%élwwwﬂéh gsgmgt of step

(b), the singly uc ensati on of
t he product of st %‘g xture of
the product of st ;@W‘Eﬂ@gs @WWL@&&@PMK&HD

optionally, (e)s readspec!nmngzpdweommdnmm'ﬁn d) to forma 9 acid

or, optionally, ( #ggm p. or step
(d) to forma satu ? ﬁf% alc ho a,ng u?&oﬁfg iﬁi;&a%terifying
t

t he saturated C[
53 - mmunu:mm system receiver wmch recaves the pnlot and

PCT/ EP96/ 00267 data sxgnals over a common signal
A process as cl al@ggi% mﬁﬁm " M‘m’ gﬂﬁ’ﬁ:
hydr ocarbon is et 1@? bﬁ %ﬁ’

hydr of or myl ati on d out using an oil - soluble nono- or

bi -dent ate triog d{@‘% g cobalt
catal yst. m% W@gﬂ ir ein

t he C2 unsat urated h ofr or a

m xture thereof, and W’

oi | - sol ubl e rhodi um catd|tpsteceive and ___muhiply Logezher a data signal Q

component sample and a pilot signal Q component
sample to produce a second product sample; and

an adder connected to receive and sum said first and
second product samples to produce a value represen-
tative of the magnitude of said data signal in phase with
said pilot signal.

11. The apparatus of claim 1@ further comprising:

storage means for storing said data signal I, data signal Q,
pilot signal I, and pilot signal Q component samples;
and

selection means for receiving said stored data signal I and
Q component samples, said pilot signal I and Q com-
ponent samples, and a select signal, said selection
means responsive to a first state of said select signal for
providing said data signal I and pilot signal I compo-
nent samples to said mmltiplier, and responsive 10 a
second state of said select signal for providing said data
signal Q and pilot signal Q component samples to said
multiplier.
12. The apparatus of claim 18 wherein said data and pilot
signals are transmitted over said common signal transfer

path in synchronization with each other.
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corrp’ri sing a | ow val ence Rh conpl exed both with carbon nonoxi de and a

t.ri organophosphor us conpound. 14. A process as clained in
claim 13, wherein the said catalyst has a triorganophosphorus |igand in
a concentration such that the nolar P/Rh ratio is at | east 2.

15. A process as cI a| med in any one pf clainms 1 to 14, wherein the

conposi tion subjecte orponent

syn gas. W%&Md’gg@tr ng a
3§nat

propanal - cont ai ni nB n@@eﬁ:m aml

condensat i ons, cauhawlmg in haser(l)zmxb BE randhl dehyde,
(c) hydrogenatl Ng @/herBif e r?kﬁ &t ting
fromthe first al dgl co&den at gn a sat u te e st ep (c)
bei ng optional, anaam' M % to a

sat ur at ed al designal Wh&*tﬂ%zrlﬂ]P Wéb rn;lqthagmhbnya Pre&Cur at ed
product of step (blectedepleisegs setaﬁvu&slm@chf&mce 9 t? rom
urt hie

al dol condensationFB{qﬁ E ofst ep (c) with a r propanal
nol ecul e, or a m xtur o?n he product of step (b) and the said singly
unsat ur at ed pr odformmingia produst off § received data signablicompeneate
product of step (d) tosimpieand piled si ali%poncmsamm& it

PCT/ EP96/ 00267 W m & P pro (f)

hydr ogenati ng t he product o s% ep %BS or step (d) to forma saturated

Cerr] alcohol and, frming:eiproduct of a recejwed dataa signal £ compenent at ed
Clerr] al cohol resul ti mplcaﬁdcpﬂatﬁgnﬂQcomponcmsﬁx le to pfopidecess

conpri si ng (b ng conposition to
a first al dol condensa ré# &’W?@m I'ng the unsaturated C6
al dehyde resul t i suoIng said fiist andsecondproduct aamples to grovidesat ur at ed
C6 al dehyde, subjecting re§si 1eagaitdgieyefsaid a second
al dol condensati on wi- err]
oo R s S
al dehyde and ei t her The methodoaf ¢iaimdX omrmngttap fepsto form
a CJerr] aci d of: () hydrogenatl ng the product of step (d) to
forma sat ur at ed r] alcopol anal

gnn] of said M{sa:ddam::gnal(),sa:d

p:lot signal I, and said pilot signal Q component
samples;

provxdmgsaldstoreddamagmllandpﬂotngnall
component samples for mmitiplication in synchroniza-
tion with each other; and

providing smdstcreddatangna!QandpﬂotngnalQ
component samples for muitiplication in synchroniza-
tion with each other.

15. The method of claim 13 wherein said communication
system comprises 2 wireless telephone/data communication
system in which remote users are located within a plurality
of cells and communicate information signals to at least one
base station, using code division multiple access (CDMA)
spread spectrum type communication signals.

16. Apparatus for extracting data from a received signal in

" a communication system comprising:

a receiver for receiving a signal, said signal comprising
one or more multipath propagations of the same trans-
unnedsignalemanaﬁng&nmomormmebascsta—
tions, said transmiited signal compmmg a data signal
and a reference ngna]
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(g) esterifying the saturated Clerr] al cohol resulting fromstep (f).
18. A process as clained in any one of clains 11 to 17, wherein, in
the trinmerization, dinerization of propanal is carried out in a first
al doli zati on .zone, the unsat urated product is selectively hydrogenated
to 2- met hyl pentanal in a first hydrogenation zone, the resul ting

di mer product and further opanal belng condensed in a second
al dol i zati on zone, OR®OR m‘% dimo@é’@é edcin patallel toesaidhi ng di ner
are separat ed, tmvm&mmemmg on £ gt cliygr ogenation
zone either to the saturated aI %e or, the saturated al cohol, as
desired, and remi ni FRPRAGRIOT & dmupath propagadions, ssashet i on zone.
19. A process as daadrmrnodud&tyummmnhgtns 11. to 17, wherein, in
the trinmerization, réza 8'9:8 a s in a first
al doli zati on zone, f& Ek u%tﬁgpﬁé‘%ozgninh g%ﬁ[igﬁ;ig’u?%rogenat ed
to 2- WO
PCT/ EP96/ 00267 propaganon and - 56 - met hyl pent anal
in a first hydrog r nd further
or opanal ar e igi}gu‘%&oe& ﬁ%ﬁ@%@%%@ A
hydr ogenat ed, in the‘ilg‘ff1 Zalan;, a second
hydr ogenati on zong éﬁ%@%uﬁ&eﬂﬁb@?hﬂﬁn ea %LEe? ng any

ne

remai ni ng di ner are&% | S to the
second al doli zation ong Pfgg’g]%&o"‘ggf g Bhyde is

hydrogenated in a tHR mmmmpmaonmmhnvsmm al cohol .

Zg A process asofca goreidn ofamd dma sxgnal srieichlis in phase Wr,thvma;]el E in

the trinmerization, n I C

zone both di rreriag?d%k&c pr o anél and re%ic)(?l on %? progg%gpgwth 2-

met hyl pentanal to fort Hh 'aturated triner are carried out, the m xed

reaction product is B6pas {08 genarating T prodnct ﬂﬁonent and a

di mer-conpri si ng conp@addt data anidheefeterRie engnﬁmel ng passed
% gkect i vely

to a first hydrog WQ%%&
hydr ogenated to 2-net ana
hydr ogenation zone beléég EM&%Q‘A‘T mp%ﬁ’@ﬂjﬁ t he
derr]-conprising corn:lOnpmv} mmﬂ value,aardcond
hydrogenation zone dirishetrmirinhg encais foRisAtaming 3aile frsteand sedgndat ur at ed

alcohol as desired.  intermediate valnes to provide a first data output; and
second summing means for summing said first data
cutputs.
17. Thcapparamsofdmmléwhermnsmddotpmdua
means further comprises:

first means for storing said I and Q components of said
data signal;

second means for storng said [ and Q components of said
reference signal;

first selection means.coupled between said first means and
said means for generating a product, responsive to a
select signal for providing the I component of said data
signal to said means for generating a product when said
select signal has a frst state, and for providing the Q
component of said data signal to said means for gen-
erating a product when said select signal has a second
state; and

Thie Is the replacement sheet
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21. A process as clained in any one of clains 11 to 17, wherein, in
the trinmerization, a single al doli zation zone is provided, in which
zone both di meri zation of propanal and reaction of propanal with 2-

met hyl pentanal to forman unsaturated trinmer are carried out, the m xed
reaction product is passed to a firsi8- hydrogenatlon zone where
unsat ur at ed di mergsgdghd rgbm@d ~ans, S&4 ggg‘ﬂ;z#gnho sat ur at ed
dimer and triner e (r)?xe satura a are separated
into a di mer-conpri C1 ZeOcTaRng orrponent

t he di mer-conpri si rﬁjv§ r$9 @én@alefmmmdmgm I compandntzati on zone,
and the trimer-conpof saidgreference signaMV@ s&id? axédhs for generating a

PCT/ EP96/ 00267 product whea wg sel gna.l ba.? ent is, if
desired, hydr ogenazé%vj_l&% Q °‘h‘ & %%jn nmg zoﬁ%‘ﬁ- satur at ed

al cohol . ﬁ% d Qinms 11 to
17, wherein, in t hS3¢imeans for gencrmting 13 produce whcneanllseh&czone is

provi ded, in which sagnal bastd eecaid mropanal sel ective hydrogenati on of
2- met hyl - 2- pent eng to 2-net hyl tan nd al dol i zat i on of

2- et hyl pent anal ib éRQF SPBREANS %f& ali7e8’6}mm 58t ¢i firgt Meaagt i on

m xture conpcompnysed ner and triner al dehydes, the reaction m xt ure
is separated, tri neuéﬁl dehy bei ng c e}‘ssed to@d hydr ogenati gn zone

either to form saf SONNESICH LR T8ERIC 98eRki red, the
di mer al dehydes bei 88id 1 mdthcmnpbuentneoﬁBRId datp signaleand eactzone.

23-. A process ashg et urptg h”§axhl secdna H%af({]gnerel n,

the trinmerization, reac I on zone 1S Provi in WhICh
zone di neri zation o?ompﬁtﬁpanal and reactlon of pr opanal W|th

2- met hyl pent anal gﬁi‘r Wm t he
di mer andtrlner sares ara | St e
unsat urated di ner bﬁﬁgfﬂﬁs g'm-g

sel ectively hydr ogeean:hechwmgi—mbb nt anal an returned to the

d
mul ti - pur pose zongg %dﬂsc dr ogenat ed
in a second hydro atlo zonaf?mxﬁ]gssgpura e Q%EWI cohol as

desired. ess as claimed in claim?23, wherein at

| east sone of the dw&% f,,gﬂén q%ﬂﬂ noved from
the reaction zone as va ou gm’n ?rrer Zﬁ gm %é% étepar at ed

t herefrom |ms 11

to 24, wherein the mm:drmﬁ!m Wdﬁupb&tmﬂﬂhp& for sa:d
means for generating a product; and wherein said
second selection means comprises:

a second multiplexer having a select signal input, a pair of
inputs each coupled to an output of said second pair of
latches and a second output coupled to a second input
for said means for generating a product.

20. The apparatus of claim 16 wherein the means for

generating a product of said I and Q components comprises:

a first moltiplier connected to receive the I component: of
said data and reference signals, and having & product
outpx coupled to said first summing means; and

a second muitiplier connected to receive the Q compo-
nents of said data and reference signals, and having a
product output coupled to said first summing means.

21. The apparatus of claim 20 wherein said first summing

means comprises an adder having a pair of inputs, each of
said inputs coupled to one of said product outputs of said
first and second mulnphcrs.
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pentenal; the C6 saturated al dehyde is 2-nethyl pentanal; t he doubly and

singly unsaturated, and saturated, Clerr] al dehydes are
2, 4-di et hyl - 2, 4- hept adi enal , 2, 4-di et hyl - 2- heptenal, and
2, 4-di et hyl hept anal respectively, the saturated C[err] al cohol is

2, 4-di net hyl heptanol, and the C[errjg. acid is 2,4-dinethyl heptanoic acid.
WD 96/ 22268 22. The y . . PCT/ EP96/ 00267

- 58 - tion§ l%n%‘é’r‘f?fcﬂ%l&w&mm esmxhaniexd i n
any one of cl ains tgs%n BPESES 2 wareless iniephone/datad mzed or a
C[err] al dehyde I, SYMEm snowhich , remofeopBars %‘g ehyde, which
i s hydrogenat ed tplusality of eellsiandesd ‘ﬁgFgftr] %h PeHA8oBt j onal |y,

i s hydrogenated {€ast one m&%gﬁ ?T{:% ol or MW&QM.

27. A pr ocesgpﬁ Zi dyn g S8 &ode division multipie 2fcegherein in
at | east one ald 230 ﬁ&ado mﬂm Eype dommustestibn gefhle Ure with

2- et hyl pr opanal . aPparanisa claim : . roduct of the
process of any oneferénce sighalisgrel %m‘iﬁ Wh@&uggsaxda‘d%m ]

2, 4-di et hyl hept ghcliGthad €. . R SyR¢hronization with

2, 4- di et hyl hept anol especially an ester of the alcohol with a

pol ybasi ¢ aci d, nore especially an ester with a di basic acid, other

t han 2, 4-di met hyl heptyl 4, 6-di net hyl heptyl 1, 2-benzene-.

di car boxyl at e. 31. An ester of 2,4-dinmethyl heptanol, other

t han a m xed ester of 1,2-benzenedicarboxylic acid with 2, 4-

di met hyl heptanol and a CJerr] or another (CJerr] primry al kanol.

32. An ester of a polybasic acid and an al cohol m xt ure cont ai ni ng
a maj or proportion of 2,4- di met hyl hept anol and a m nor proportion of
anot her al cohol or al cohol s. 33. An ester selected from
the bis(2,4- di net hyl heptyl) esters of 1, 2-benzenedi carboxylic and
hexanedi oi c acids and the tris (2,4-dinethyl heptyl) ester of :

1, 2, 4-benzenetri carboxylic acid. 34. A pl asticizer conposition
conprising the ester of a polybasic acid and-an al kanol bl end

conpri si ng a mgj or proportion of 2,4-dinmethyl heptanol and a m nor
proportion of another al kanol or al kanols having from6 to 12 carbon
atons, especially 2-methyl pentanol and/or

M 0 e e repisomont e
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2T4Aer tri met hyl nonanol . WO 96/ 22268 TobTz5- TS

PCT/ EP96/ 00267 '~ - 59 - 35. A
pl astici zer conposition conprising the ester of a polybasic acid and an
al kanol bl end conpri sing at least 5% by wei ght of 2, 4-dinethyl hept anol
and correspondi ngly at nost 95% by wei ght of another al kanol or

al kanol s having from6 to 12 carbon at o2, other than a conposition
consisting of the m xed ester of 2,4- di et hyl heptyl and

4, 6-di met hyl heptyl TEDPRODUGT CIRCUIT FOR MARTIPATHRESEIVERSCi d.

36. A pol yneric conposition conprising a pol yner and a plasticizer
ester or plasticizer conposition as clainmed in any one of clains 30 to
35. 37. A shaped str uctugmmi of the plasticized

pol yneric conposition of claim 36. A salt of

2, 4- di et hyl hept aMmeﬂ!odiandapparmuﬂﬁcompm ataealapfprqeuﬁonhydrl c

al cohol havi ng at favédi&s Y RREEERT anoi ¢ aci d.
40. An ester O%@W mj;l.l er q ‘ gpt anoi ¢ aci d,
other than a tetr £ s L 2- fﬁ ¢ c acid and
2, 4- di met hy! hEB’F%o‘P oscmanpms A fluid

Tepreseniafive; gk 2, F
conprising, as a compopsnt ofatfirsbNeetar with a valse representativoba and 2, 4-
di net hyl hept anoi c fissti chmpotent oﬁlar:eeombtveemtterpmfvxdc a firsthimer-yt hri tol,

‘

2- rrﬁ]h%/l heragm C mzlgaﬁrmge 4and for ve oft ?2 A
synthetic lubrica Iiﬁﬁh ri’pm.gf: ?&Es&gero a
wonohydri c al cohol ;ﬁ% h* fegst on_a o

2, 4- di et hyl hept a wmp‘mﬁgt

2, 4- di net hyl hept aﬂéﬁﬁ"ng intermediate V&‘%m bricant or

| ubri cant conp finss mmmgtmedimmhmdn prov:de a mxlmm

value representative of the scalar projection of the first
vector onto the second vector. The apparatus may further
comprise a storing circuit and a selection circuit. The storing
circuit is for storing the values representative of the first and
second components of the first vector, and the values rep-
resentative of the first and second components of the second
vector. The selection circuit provides an ordered supply of
these values to the multiplying circuit
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