CATALYST COWPOSI TI ONS AND THE USE THEREOF I N THE HYDROGENATI ON
OF CARBOXYLI C ACI D ESTERS The present invention pertains to a
process for 5 hydr ogenati ng carbonyl conmpounds such as carboxylic acid
esters—tothe—atTohol— whi ch~Torresponads 1o t he car bonyl conpound, as
set out in claim1. Processes for the hydrogenation of carbonyl
conpounds I n general, and carboxylic acid esters (referred to herein
10 sinpl ywesnessers) in particular, to alcohols is of PpCT/ICASé/epe2if i cant
comerci al inportance. For exanple, dinethyl succi nate can be

hydr ogenated to 1, 4- but anedi ol and di et hyl

1, 4- cycl ohexanedi car boxyl ate can be hydrogbnated to

1, 4- cycl ohexanedi net hanol. Both of these diols are used 15 i n substanti al

titi in th . i i | ded
quantities in the ﬁﬁ%@ﬁ&kﬁ&bﬁﬁm&%ﬂ-nooﬁéﬁﬁé%&mws mol de

articles and fibers are Nnegg.epPHONES ORMHJORETS® acture of
| ong chai n al cohol s by the hydrogenation of natural fats, i.e

gl yceryl esters _, of lopng chain fatty acids. 20 Many of the known
cat al ysts whi ch FigideoblRyeniialy i n t he hydr ogenati on of esters to

produce al colgol s requrx{@invenﬁoﬁquhefm&yremtwwﬁgﬁm fn a QuPscritidrat er than
272 bars absol ute (27,200 kPa), "to achi eve co rcially-feasible

rates of conver dPeR dsuitrketyesn twa of meroFPESiustamen prepyse egwipmentsion

catal ysts enpl o | : i X : : ) See,
for eiarrpl e,rer. gﬁdﬁgp gla# 9’9 t E%ﬁﬁg%ga% aﬁr&{f@?k ng glrﬁgg%pﬁﬁ%@%%g | oses

t he vapor phase of CPEs bontesteshiata same Subssyibess loopt dirruft; eddchcsignaling éat al yst
conprising the oxides _of,coppe | ugnum.and_a third.3 el ement sel ect ed
fr an t he gr oup CISW?% BYSPSD%%& gp]rtucemraq swiichihg Stfice)

2 zinco titanium zirconium tin, nickel, cobalt and m xtures
thereof. The '2 atent .i s .concerned particularly with t he
hydr ogenati on of %‘ﬁ‘(ﬂrﬂwdﬁgllgﬁf%§°?o a m xture-of

In addition to customaer’s payload signals such as voice, data or
other forms of information, a subscriber’s loop circuit carry various
control signals which are exchanged between a CPE and a switch at a

15 CO. These control signals (simply called local signal or signaling) are
generated according to a widely accepted signaling protocol and
perform functions such as, ringing, detecting the off-hook, on-hook or
line-busy conditions and so on. 'Recently much more functions are
added to those existing ones in order to provide new types of customer

20 services. These new services include call answer, call waiting, call
forward, and caller identification to name a few.

CLASS (custom local area signaling services) is a signaling
protocol currently being widely accepted by the industry to provide this
wide range of services. This will be described in detail below as an

25 example. Control data format in CLASS is serial, binary and
asynchronous. The modulation is voiceband FSK, using 1200 and 2200
Hz for logical 1 and O respectively. Figure 1 shows fields of the data
format of CLASS. Each data word consists of an 8-bit byte, each data
word is preceded by a start bit (space) and followed by a stop bit (mark), a

30 total of 10 bits in a word. Transmission of any 8-bit character is
supported in a message word. The alert signal consists of 180 bits (in
on-hook transmission) and 80 bits (in off-hook transmission) of



products conprising butanediol, tetrahydrofuran and g- 5 but yr ol act one.
~U.S. Patent 5,155,086 discloses the preparation of catal ysts
conprising the oxides of copper, zinc and al um num and the use of the
catal ysts in the processes to hydr ogenat e al dehydes, ketones, and
carboxylic acid esters. 10 This patent provides a detail ed description
of the state of the art relative to catalysts which contain copper
and zinc WOl des. U S. Patent 4,113,622 describes cBEHF)Ug621
conprised of the oxides of copper, zinc, and cobalt and the use

t hereof in the hydrogenation of carboxylig acid esters. 15 PCT

Pat ent Publication WD 82/03854 reports a process for effecting the
hydr ogenati on of carboxylic acid esters with a catal yst conprising a
reduced m xt ur econtintioppanark. The chanrelaseizure sigrakisipreseit GuriRgtaamnt

4,918, 248 discl,oses, a . . process. for .the duction of. al cohols by the
reduction of ff?o‘i ‘ifﬁ?%&?ﬁﬂp“c"‘g‘é& 2“ SEPEPE qu;roﬁ ﬁgﬂf}pgg%i}gs 8? a catal yst
conpri si ng t he Merigin® bpacedped mal'kﬂbe%]iﬁﬁﬁigtivithfy'pufé and ending withat ent

5,120, 700 di scl oses the production of, igh r al cohol s from net hyl
esters using a Ratk Voe tasspssien rate is 1200 Baudoyi des of copper, iron,

al umi num ang zi nc. SESWID (Spofedrlols ICAPYRABRE IIADIcaBAP bl LMW EngXi des of
copper, zinc, and a third el enent selecled fromthe group

consi sting of dFallardiher e dheck Galler I évn teshnigue ofisignaliag to the wherein the
amount of the L6 Bkt of Whall Waftinlg ller while the ibine? 3 GRI Nave
been found to give superior results

3 i n t he hookaby tanothey dadlg Tt $whscribercearbdvenchoosgtoutadls to the call
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sel ectivi tyld n éfeahydendessowhitlsaref envisaged andoary beireg RApRiterdéd pyessur es
signi ficantly belowd72ee 1n w2 appRRSie ($TicB 0P o5 Bber loBiiGalogY, P! OV
SCWID is used throughout to indicate these features which use off-
hook signaling. United States Patent N0.5,263,084 issued on November
16, 1993 to Chaput et al. describes the operation of one typical off-hook
15 signaling téchhology. |
Briefly the protocol is as follows: When a caller is waiting, the
office switch sends a SAS (subscriber alert signal) tone and then a CAS
(custom alert signal) tone in voiceband. The subscriber apparatus
detects the CAS tone and if it is capable of receiving further CLASS or
20 other information it returns to the switch an ACK (acknowledge) signal
(a DTMF tone). The switch then sends the FSK data packet containing
the call waiting caller's identity or any other information in the data
format described above. During the time from the CAS to the end of
the FSK data packet the subscriber apparatus mutes the RX and TX
25 paths to subscriber so that they will not hear or possibly corrupt the data
transport mechanisms.
BellCore who set forth a CLASS procedure recommends that
SCWID equipped subscriber apparatus (telephone set) should check if
there are any off-hook extensions on the loop before sending back the
30 ACK to the switch after reception of a CAS. If the switch does not

receive an ACK from the subscriber apparatus within a predetermined



absolute (17,000 kPa). Mreover, the catal yst conpositions do not
contain toxic netals such as bariumor chrom um and thus they are
safer to manufacture and present fewer 10 envi ronnment al probl ens and
oCcupational” hazards in thefr Use and arsposal. The—present
I nvention therefore pertains to the use of catal yst conpositions
conprising the oxides of copper, zinc, and a third elenment (M

sel ected frw@ahessgroup 15 consi sting of alum num magneet/drbedoziCoONi um
and m xtures t hereof . These m xed oxi de conpositions contain from 10
to - 80 wei ght percent copper oxide (calculated as CuQ, from 10

to 80 wei ght percent zinc oxide (calculated as ZznO, and from0.1 to 4
wei ght percent of a third conponent selected 20 fromthe group

consi sting of al}ggﬂ' r = . @) I.,recqnia (ZrQ2)
and m xtures th reo#?éé?’%ueﬁ"%‘gg{snum E %!hieilkgﬂ H'élf ng%ﬁ@/@% ‘%3? alytic
activity/ sel ect iopntaining the call wailing tallerdfenkt thenknespeciatigesheniten usi ng
the preferred I & tenperat ure an ressure as desgrjbed 25
her ei nbel ow, is “Unsa inésa“té%ﬁéo}f?/l%mélﬁg{)ﬁgp%%bbse?n‘gﬁaﬂxé’gs m°n58¥1%€"n§dof t he
conposi tions i s doakitiorissom thealvopear@Difvan gitension is dﬂw‘cféelnmentth?lid?ﬁo@ﬂ de
content is bgl ow 13 or ﬁ.‘gﬁve 80 Wei[ght gtsréce , and the third
conponent i s abdVB A0 RAl-hnto the switcly,  Thismeansthat eall waiting ealles X er
conposi tions pr &ffshabk Yaller ID or other off-hook signaling does not work if an

REPLACEMENT SHEET .. . 25
SEP 1998 extension is off-hook. consi st
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i all f 16 vy ; 3 . ' 80 i ght
essentially o t O FRPtHEB IR @%ﬁ%oﬁ%ﬁ‘éﬁhr hawnﬁ?é%e?“?ed e E%le vel g

percent zinc oxide, and 0.1 to 1N perce an oxl of the
third conponent Waitingealler ID, tortalketorthe waitipgpariyoit s nenessairy t@ petforica wei ght

percent 5 ygco i ‘ Lo 6% ' nt . zin | de,, and . 0.1
to 3 wei ght per E@E’? %%%h?ﬁe’r?a}(r'd Tﬁst é&sg% 85%\%%?5?’%“?%%86% ms brﬁﬁgéﬂ‘ i s
sel ected from t Heopcurnent wiidels thexgnbstribénapparatus produces by removing its

DC termination for 600 ms. The hook flash is often timed

automatically by the telephone set by a separate key e.g., "Link" key, but

the subscriber may also press the hook switch for approximately 600ms.

15 The momentary break in loop current signals the switch to connect the
waiting party. However, if an extension is off-hook, it is not possible to
produce a break in the loop current because the extension maintains a |
DC path during the hook flash. In the prior art arrangement, therefore,
it is not possible to hook flash or "Link" to select the call waiting caller

20  if there is an off-hook extension on the loop.

It should be noted that while the description which will follow
deals primarily SCWID (off-hook caller ID), FSK signals which are
exchanged between the terminal and office switch after the ACK signal
can be used to transmit different information in addition to the caller

25 1D for a variety of other services.

Objects of the Invention
It is therefore an object of the invention to provide a method
and apparatus for coordinating activities so that off-hook signaling can

30  work even if there are off-hook extensions on the same loop.
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magnesi um zirconi um and m xtures thereof. The essenti al
I ngredi ent of the catal yst conpositions 10 used in the invention nay be
further defined by the formula

Culerr]Zn[err]Merr]derr] wherein a, b, ¢, and d represent atomc
ratios and a is 15 0.19 to 0.97, bis 0.25to 1.01, cis 0.01 to O.21,
and d Is 1.00 to 1.32 and conponent Mis selected fromthe group

consi sti ng YR %I num nmagnesi um zirconi um and mi xt ur esPCTCASGWE0f . The
particularly preferred catal yst conpositions are those wherein a is
0.4to00.7, bis 0.4to00.7, cis 20 0401 to 0.08, and d is 1.1 to 1.3.
The catal yst conpositions can be used in the form of powders,
cylinders, spheres, honeyconbs, for exanple, the physi cal form being

di ctated by the typeltdé arfaatitenrobjdrd o€ the inventibnito prolvidy acxheatieod of avndi
engi neering considerations 25 . assocjate 1th a particular . hydrogenation

process. apparaﬂfet%ggﬁggg}g{g %?Tﬁ%)@\et%mu?%&#}h ﬂ#’é‘q"ﬁ‘vent i on nmay be .
prepared by a vggrghgtiﬁgquﬁ&hammwll known to those skilled in the

art. For example, the catal ysts can be repared. b recipitatjng the
oxi des of cogger, zi §ds Sﬁﬁ@%’t object of t%e invention topprovcxidegnl?et%odpof and 5

the third elgne i BOBAL OF HROC | {rgspum
magnesi um z?rcgwﬁk§§%£1%?§%%8f9gy#%r gﬁdé?{?sgr?ngf%amrfpaqueous
al kal i ne sol ution t oltda aagtheybject of the énvantion tofpraxidera methodof aadt s of
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exanpl e, efuippedesff-hpokdelephone seis) andnektensiprestouperfa@amjachouks whi ch
may be used as {h ou pf . Zik.coni C ent i ncl ude
zirconiumnitra g,fh §rr um@gﬁ?Fa‘%fg‘,%gah’%F%g‘%F‘ﬁ%

10

Summary of Invention
| Briefly stated, the invention relates to a telephone loop which
contains a plurality of telephone sets at one end and a telephone switch
at the other end. In one aspect the invention is directed to a method of
15 sending a link signal to the telephone switch which can be interpreted
by the telephone switch. The method comprises steps of assigning one
of the plurality of the telephone sets as a master and the remaining sets
as slaves and the master sending a link subsignal to the slaves. The
method further includes steps of the slaves timing the subsignal and in
20 response to the link subsignal, the master and/or the slaves sending
the link signal to the telephone switch.
According to another aspect, the invention is directed to a
telephone set to be connected to a telephone switch by way of a
telephone loop which comprises a circuit for generating a link
25 subsignal to one or more slave telephone sets, a module for timing and
responding to the link subsignal, and a sending circuit for sending a
link signal to the telephone switch.

Brief Description of Drawings
20 Figure 1 shows fields of the data format of CLASS;



10 chloride, for exanple. The nitrate salts of each conponent are
preferred for use in the preparation of the catal yst conposi tions.

The al kal i ne solution contains at |east one al kaline material such as
s ottthyaroxtde—sodiunrcar bomat e, sodr am. 15 b carbonat €, anmnoni um

hydr oxi de, anmoni um car bonat e, amoni um bi car bonate, for exanple, and
m xtures thereof. The amount of the alkaline materials in the solution
may be woariesi in a wide range and shoul d be suffici eRCTAOA96/00621
precipitate the salts of copper, zinc, and a netal selected 20 fromthe
group consi sting of alum num nagnesium zi_rconium and m xtures
thereof. A catalyst conprising copper, zinc, and al um num for
exanpl e, can be prepared by first di ssol vi ng copper, zinc, and
alumnumnitrate in V‘@f&S{re 2/thows r@?&a@b@&oﬂ&xﬁéﬁ@bf atsﬁbdcﬁbbhenné wH@d by
precipitating 25 co zl nc, alum num b di ng ammoni um car bonat e
sol ution. The pr ept prtmoritelephrnestets go @ff-aepkaat @ifferant times; 120[ err] C and
calcined in air at 40 50[ e L{‘i r LNut es
to forma hom)geneouseré"19 £ %rlg o ﬁof-\& bl@cl?ﬁfdggﬁe'xgo%ffthg6%\6%%5112?6%9(115’%(1

al um num to one embodiment; A second

enbodi nent provi ded by, ention co cer S enation, process
wher ei n an organi c caﬁ%‘ﬁ? ‘@Bﬁ%&fﬁ@fﬁ? 1calpy39§nc0é1§h% atg ﬁ%‘?ﬁ@lcal

cycl oal i phatic apskealiffPhich 1&a POIRE echan ges argpputid the shlmdrﬁmelsadleﬁ in the
presence of one of the ata omé q i descr,l ?erel nabove to
convert the car K Wﬁsgﬁclmw tﬂ"ﬁ yial shanges,gf ¢ FVQ BEHOVEX anpl es
of the carbonyl Qﬁgpounds whi ch may be hydr ogenat ed |ncI ude

aliphatic, cycloali phat ic and aromatic al dep%des esters and ket ones
contai ning up to 40 cEigise Gshaws the operatipn 0 Srprardinagion f fiashene,

acet one, net WI Q%&h"{%}ﬁ%ﬁgle&wd&nﬁ%@zaI dehyde, crotonal dehyde,

acet al dehyde "and e are typical ketones and al dehydes
whi ch may Figure 7 shows the line voltage when more than one extension

is off-hook and they coordinate flashes according to another
embodiment;
Figure 8 is an on-hook Parallel Set Detect (PSD) state machine;
15 and
Figure 9 is an off-hook Parallel Set Detect (PSD)} state machine.

Detailed Description of Preferred Embodiments of Invention
As described earlier, in the known arrangement, a subscriber set

20 monitors the DC conditions on the loop and if an extension-in-use is

detected, when they receive a SCWID signal (e.g. CAS), they do not

send an ACK to the switch, even though the both sets are equipped

with the capability of SCWID or similar off-hook signaling. This

means that call waiting caller ID or off-hook caller ID or such features
25 do not work if an extension is off-hook.

Figure 2 shows typical DC conditions of a subscriber's line when
one or more telephone sets go off-hook at different times. Normally
the line voltage is somewhere above 20V (voltage A), when there are
no sets off-hook (idle line), depending on the battery (usually either

30 24V or 48V, in the latter case, voltage A is about 35V). When a single
set goes off-hook, the voltage falls significantly to voltage B (typically



be converted to al cohols according to the present I nvention. Thus, a
preferred enbodi nent of the novel 15 hydr ogenati on process provides a
process for the preparation of an al cohol by the hydrogenation of an
ali phatic, cycloaliphatic or aromatic al dehyde, ester or ketone in the
presence of one of the catal yst conpositions descri bed herei nabove
under hydrogenati on conditions of 20 t enperature and pressure.

The carboﬁV&’?@éﬂtant enpl oyed in the hydrogenation PCIY 080621
preferably is an aliphatic, cycloaliphatic or aromatic ester of an

al i phatic or cycloaliphatic nono- or g Poly-carboxylic acid. The
carboxylic acid residue of the 25 ester reactants is not inportant to our
process provided t hat each oxycarbonyl group hydrogenated is bonded
to an al aldmatt l(deItS)C)If: laoatheplsat 'goescwff—lbookdl &, Extensioariphese),

Choluded i n  nEvEtiAee R innhet o er ol HealS i dftaSieslly as when'lRe

7 | ezt Sr Snﬁ&aﬁeﬁahkwhtcﬁfmw (i. éC%ishan‘gu?h lae @dlkgge is mucmm@eﬁl ac%1 ates
are 1 nc e n.the er 0 a Cc ac e

al i plhat i g aci d &‘bss g@ ‘Eqs typn:éli)f %&ﬁﬁg vQjts. @M&%%Fﬁ#‘éht ur at ed
or unsat ur ag edsaghat goes SINHBU bt Yhedab 1§ﬂéq§1nstm%qﬂxe ¥&la Wh%,etwth a

wi de vari ety of substltuents such_as hal ogen, dr ox | koXy,

amino, subst it ffhera it by cenfinusllyosmalier |ameyaisodn @15 descriptipsy thesanp| e.
The main chai npet vBﬂQg&' hﬁo ¢ 'tﬂofeesikéjéi‘%soff-hook) é’ﬁyco‘ﬁ@%@é@ cQ@E&r 0

atons such as oxygen, trogen at

the ester r eaCE&Ht dt mrﬂwmqtﬁdtthet i &ﬁe@fé’-hwk Comgatdﬂelleampmg\ttaIMO
car bon at ons. z er. I t he
al i phati c, cy cﬁ oaé}l pa%rh?f (t:xoglﬁ ge?%%glﬁécg é%%ﬁ{rpgygégsaég?hg@d;aﬁ%%l oni c,
15  butyrile, balrmtect thatedhearbove desqriptivi deals otitnthecyoltagearhainges but
decanoi c, unde(fl?en gtluc':rénl Ehe Ioo%)réﬂueg‘%gohaﬁges sunﬁar to those of the voltage.

In certain implementations, the current is monitored instead of

voltage. '
The invention detects the presence of two or more sets in use
15 and ensures that all the sets coordinate their response to in-voiceband
signals from the office switch so that various customer services can be
performed. _

Figure 3 is a functional block diagram of the invention according
to one embodiment. It should be noted here that the block diagram

20  includes only functions which are related to the invention. These
functions can be built into an adjunct to be attached to an existing host
set or can be made as part of a customer's premise equipment. It
should also be noted that elements which perform these functions in
the diagram therefore may be independent elements in an adjunct or

25 reprogrammed host elements.

In the Figure, the DC voltage of a telephone line 10 is monitored
by a line voltage monitoring module 12. The module measures the DC
voltage by comparing it with a reference voltage and uses an analog-to-
digital converter (ADC) to produces digital signals to indicate no-

30 extension-in-use (NEIU), extension-in-use (EIU), on-hook, off-hook
etc.. The ADC is read once every 20ms in this embodiment and a



pent adecanoi ¢, palnmtic, heptadecanoic, stearic, oleic, l'i nol ei c,
| i nol eni ¢, nonadecanoi ¢, eicosanoic, arachidonic, henei cosanoi c,
docosanoi ¢, tetracosanoic, octacosanoic, 20 triacontanoi c,
dot+acentanretre—actyH-c, rethacrytiT,; crotoni c, 3-butenoic,

cycl obut anecar boxylic, 2- nor bor nanecar boxyl i c, malonic, succinic,
glutamc, naleic, gl utaconic, adipic, pinelic, suberic, azelaic,
sebaci c, wo 9%/11s54- hexanetri carboxylic, 1,2-, 1,3-, and 1peFrCA9%®0621
cycl ohexanedi car- boxylic, 2,6- and 2,7-
octahydronaphthalened|carboxyl|c and 3-1(2-

carboxyet hyl ) thi ol butyric. The al cohol segfent of the ester reactants
nayhbe fhe rﬁ5|dre of any nono- or pol yhydr oxy conpound such as

met hano et hano but : :

7a but anol THFO E?ﬁ{}f’hé&ﬁ%& ns the,parallel ﬁ?tl efect 58 SM gstate naacl}me) with

et hyl ene gl ycol, tmmbensg@madmg 'Ihelatmmhmdmg of fheaéLDC is donkeeocenddi ol ,

1, 10- decanedi ol cl ohexanol , benz i et ne col ,
glycerin, tri matﬁ%l SoPfosEmer infREupE- 1 %errwaregﬁir R%ﬁ‘é‘ aé’?ct% efﬁ 4
hydrogenat I on pr%%b@ﬁ@&'ng‘ig rbad the ADQNEThewtat machihe williHel dugbfibéd usef ul

for’ converting | ower, e., (err]-(err] alkyl esters, especially

met hyl est er s5 of l!qiétaﬁl]latﬁrerr] carboxylic acids and

cycl ohexanedi car boxy! pengfd H\d?ﬁ.\tl@"lﬁancludes a Gethodulaide thikh demodulates

cycl ohexanedi car boxyl ate. The anmpunt of catal required can be
vari efl subFsKrdatalin ﬁldﬁﬁemsmemdat alsatineludes Pge‘%%ﬂgteﬁ% whish for
exanple, the co th&d t he
hydr ogenat i on cggg?étclwo%% %ﬁ‘ tgn%l{ ?é o%gg%@%% ‘gétraéeeﬁés E%I%ga@qg

Furthernore, in aeynaonom:\ylsendé 1tdpea si¢rocontealler 14y When the setids®rbed usi ng
ot %9229 CReakue nd Benons ¥ T e B SRR SRRy Bl 0
preci sion. and the microcontroller 14 is ready to decode a CLASS message. The
demodulator is disabled during ringing bursts and whenever an
extension comes into use. When an extension is in use, the CAS tone
detector is enabled because a CAS tone is expected to indicate that
15 SCWID data is forthcoming. After detection of a CAS tone, e.g., 150ms
later, the microcontroller either enables the demodulator to decode the
SCWID FSK data or instructs a line operation module 18 to generate an
ACK signal, depending upon whether or not an extension is in use. In
addition to generating an ACK signal, the line operation module 18
20 performs DC break, muting of voice path, etc. The figure also includes
further modules of EEPROM 20 which stores all the necessary
programmed functions and key/display combination 22.
According to one embodiment of the invention, by following a
set of pre-programmed rules, SCIWD equipped telephone sets or
25 adjuncts can coordinate their activities so that call waiting caller ID (off-
hook caller ID) or other services can work and maintain BellCore
recommendations even if there are off-hook extensions of compatible
types. The set of rules ensures that there is one set which generates an
ACK signal tone because the office switch may not property detect it if

30 there are moce tian one set responding with an ACK signal.



9 and decane; and aromatic ethers such as di phenyl ether.

The hydrogenati on process nay be carried out as a bat ch,

sem -conti nuous or continuous process. In batch operation a slurry of
the catalyst in the reactant and/or 5 an inert solvent in which the
react ant has been dissol ved Is fed to a pressure vessel equipped with
nmeans for agitation. The pressure vessel is then pressurized with
hydr ogen t &% ®73d&det er mi ned pressure fol |l owed by heati ng PEY/CA6/006Yr i ng t he
reaction mxture to the desired tenperature. 10 After the hydrogenation

Is conplete the reaction mxture is renmoved fromthe pressure vessel,
the catal yst is separated by filtration and the product is isol ated,
for exanple, in a distillation train. Cont i nuous operation

can utilize a fixed atbnumugple skts arelaff-geok,pwchimhﬁ b agsigniedcad al yst,
e.g., catalyst pellets The cata bed e t ubul ar or

col ummar, g\“@ﬁ’p?’égﬁﬁ’l’ @a%déﬁ-d?‘asé?% then 3 Br%‘&&%(la%tg r}&g@s’él ved in .
an inert sol venjeckfveegSastieYoffite gﬁ&dcf\e&\lgsth@%éétéﬁﬂxll acknoWlBd @q@usl y
above the bed at el evated Rr essure and enperature and c pr oduct

removed from t hgengratingfan AEK signal. [ Slavesowill nevargeneraig ancACKosighaluous
oper ation uts |1 $88 seser is cokiellashe SpEARUARY S HOUCHRROMELRE pressure

vessel which | S equl ppe to permt continuous
r enoval omaonitoy| REiloop @bngﬁm!uctFlgweLﬂqﬂmas thesecPCognavditions i nert

25 sol vent e ol ution
can be conti nuotcgls;%é 8&? ginar%1 pr o ]'i,%f‘@{,ﬁ% ﬁ{angg%g{]etaﬁ\%hz&gefa%emved
from an agit at etinp scadeir ¥ thefersxslno other exignsians pffghonk when atset gobsioffy of the
catal yst. at al 03| ns .us n.the, hydrggenation of
30 a typical ggf:]é,rtlﬁ} tﬁ.}s g% 1} ter Btl(\)erwxse tehe set isa slav% 'ﬂ\%

10  master clears its master status when it goes on-hook. The master and

slave statuses are assigned dynamically on a per-call basis.

Rules for Slaves
i) If a set goes off-hook and the extension in use is active, then that set

15  is a slave. Slave status is assigned.dynamically on a per call basis. Any
set can be a slave set. _

ii) When slaves detect a CAS, they must remove their DC
terminations and mute voice paths within approximately 20 ms. They
must not respond with an ACK.

20 iii) They must monitor the loop AC conditions and receive and display
the FSK data containing the call waiting callers identity or other
information. '

iv) Upon successful reception of FSK data or a time-out, slaves will
reestablish their DC terminations and voice paths.

25
Rules for Master
i) When a master detects a CAS, it must mute its voice path and
measure the DC conditions on the loop. If there are no extensions
present (except the master itself), the master will respond with an ACK.

30 The master'acknowledges the CAS and FSK data exchanges take place.



-9- and decane; and aromatic ethers such as di phenyl ether,

etc. The hydrogenati on process nay be carried out as a
bat ch, sem -continuous or continuous process. In batch 5 operation a

t i nThe TEactrant and/or an 1nert solvent in
whi ch the reactant has been di ssolved is fed to a pressure vessel
equi pped with means for agitation. The pressure vessel is then
pressuri zedwpist/mseydr ogen to a predeterm ned pressure 10 pctioAdspaed by
heating to bring the reaction mxture to the desired tenperature.
After the hydrogenation is conplete the reaction m xture is renoved
fromthe pressure vessel, the catal%st is separated by filtration "
and the product is isolated, for exanple, in a 15 distillation train.

Cont uous, oper 3143 BNt o Rl 55, WH Bl s o dtpgE RGP 11
fixed in a tubuEHa’ b:ecat,xse the lum#mlmwhasmcgtchpnged;mmnr@AStms detdetelle |1 qui d
react ant, in an inert. solvent essar esired,
slowy f ed cont Pﬁu‘gﬂéw QHX\F&“PBB“EE& *é@ket%%&fl@d’e siaves a‘%’r@é‘% A% and

t enperat ure andrémuded pheid DT téﬁmmﬁdntmmmuted theiheoitagauted. The reactor.
Anot her node_ of contl uous tion utjlizes a sI urry of the

ope
catal yst in An Dpster dgleqts EIY %Cé%%%ﬁf{ac e2in Hine nltage Al ph¥8 1% th a

filter I ﬁﬂxs‘tﬁté&bsﬂlﬁte@'ﬂﬂ?@iﬁﬁi renoval of a solution of

product in unreacted ester and/or _an inert solvent. In this manner a
liquid react ant iibr Albaenaquipped offdrpaiapr non Comﬂié‘b&)ﬁffrmﬁﬁwmﬂd to and

product sol uti ofof ke R ilir DCERRKAH aga;et LREsARESSUT €

vessel containing an tated slurry o the cat The

novel catal yst comhmnaltd\svl rxtbttrh@msiamﬂ‘ealedtCK in the hydr ogenati on

of a typi cah ester to produce the

- 10 - correspondi ng al cohol are further illustrated by the

foll owi ng exanpRedes for Back Up Master (BUM)

1) If master drops out of a call while there are two or more slaves left, a
back up master (BUM) must respond with an ACK. The BUM is
dynamically assigned to the last successful ACKer. A BUM can be on-

15  or off-hook. The BUM will only ACK if there is no master. This can be
determined since the master never removes its DC termination the
duration of the call.

ii) A BUM is defined as the last unit to have successfully responded
with an ACK. After a successful SCWID call, all units update their

20 BUM status. The unit which responded with an ACK becomes the
BUM. All units which received SCWID data, but did not respond with
an ACK, clear their BUM status. The BUM can be on- or off-hook. For
this reason the BUM status is not set or reset when a set goes off- or on-
hook.

25 iii) X an on-hook BUM cietects CAS, it checks DC conditions on the
‘loop. If there are no extensions present, the back up master will seize
the line by reapplying the DC termination and responds with an ACK.
If an off-hook BUM detects CAS, it checks DC conditions on the line, if
there are no extensions except itself present, it will also reapply the DC

.30 termination and responds with an ACK. The off-hook BUM will then
set its master flag. Line C in Figure 4 illusirates these operations of



PREPARATI ON OF CATALYST COWPOSI TIONS 5 The BET surface area

(square neters per g) and the wei ght percent of each of the oxides
present in the catal yst prepared in the followi ng exanples are
presented in Table I. 10 EXAVPLE 1 A 2-liter aqueous
solution (solution A) containing 93 g of copper nitrate and 119 g of
zinc nit rate and a 1-liter aqueous solution (solution B) containing
9.6 ¢ WO uni num nitrate and 115 g of ammoni um cafEHTAeERE 15
separately prepared. Then solution Ais slowy added to solution B
W th vigorous stirring through a droppingg funnel in about 1 hour.
The final solutionis filtered and the precipitate is washed in
distilled water four times. The precipitate collected is then dried

at about 20 BUDM @nficslavied0 Avilargarribeci indivatesi the aemoxal G0DCer r ] C for 120
m n. The cataly t t.hus obja ha f.or mul .

Culerr] Zn[ err] éf i’ ‘fahg&/ﬁ%ﬁ%ll %WEN{ resplzes the A
2-liter agueEUShﬁﬁlbytapplyﬁtgdtyD@&rﬁﬁnmwhtulﬂdrops the hlnégudlt ageQigadropper |
acetate, 87.8 g nc tate al u nltrate an

a 1-liter aqueotf Al ‘?aé'g’l ﬁ‘i‘i"gﬂeafcﬁ ﬁ?‘?lbﬁet%)"‘"@c;%tsj?ﬁsnﬂ‘rgl J¥¥¢ anmoni um -
carbonate arg Sﬁﬁﬁbﬁé&kh{exf)m&éx'%inaﬁbﬁi\aﬁ@'mﬁﬂeﬂrthér'\&)@@ aths. Stk @hbiipdded
to solution Bwth v%gorous stirri adro ping funnel in

about 1 hour. TRenptedhthat in Lm@of‘u?q *HH’ ?é’ffﬁ‘ﬂr@r"eaméﬂd’ql egiseeBgi bt e is
washed in | @&Sﬁ ke coI | ect ed

Is then dried at %?gudrhﬁggﬁﬁ?éeﬁ'g?ﬁﬂ Biﬁ%xcﬁ an Eﬁﬁ??ﬁe

-11- arharactesistfeof DC teymin@fomcincuiTwhenzane lﬁsuonhbc!sdo et e d

has the fornul a rr [l rr Lrd: ARAIVE EXAMPLE 2
5 w2 PR, s foktf oF her Ehlions redp bbby 03 ¢
of copper ni@rapessiblé thibagepdrars DC termiration druhitamay be msélrtéd ireplazqueous

sol ution (soluti f@BBé cgnt aining 19.7 g of alum numnitrate and 115
g of anmoni um cqt BEhEFERGE &ne- separately prepared. Then solution Ais
sl oW y added t oviQf theresarkgkiston Bxe/\lobb wmgbrawaoséqmppaa vih SCWID dr oppi ng

funnel in about The fi nal fi I and_t he
precipitate is \%E#@Bt}f ﬁna 231 prqsgaﬁw&#é#oq%ﬁey will ik aygSempyed they pitate

collected is theT ¢rngdaBbnabRilthis case the HAGk @prthastbPtvill 3ot Fedpodwea ci ned
in air at SOQ[err]C ;(ar 120 15 mn. The catal yst t hus obtai ned has the

formul a
vi) This arrangement will also arbitrate the case where the first unit

off-hook is a non-compatible SCWID set, two or more slaves go off-
hook and then the non-compatible SCWID set drops out of the call.
Also if the first set off-hook is a non SCWID set, it will be assumed the

20 master by all other sets even though it cannot generate an ACK tone.
Figure 4 illustrates this by line D. '

Other complications arise if there are non-compatible SCWID
sets involved as a slave in a call. The master must detect this and must
not respond with an ACK signal (to keep unmuted ACK/FSK from

25 Dblasting user). This is resolved since all slaves remove their DC
terminations when a CAS is detected. Since the non-compatible
SCWID sets will not remove the DC termination, the master can look
for EIU after CAS is detected. If EIU is true than the master will not
responds with an ACK. If EIU is not true then the master will respond

30  with an ACK



Culerr]Zn[err]Al[err](err] EXAVPLE 2 Conmparative

Exanple 1 is repeated using 45.5 g of 20 magnesi um nitrate i nstead of
alumnumnitrate to obtain a catal yst conposition containing 3.4
wetrght—percent magnest um oxi de. The catalyst has the formul a
Culerr]Zn[err]M[err](err] 25 EXAMPLE 3 Conparative
Exanple 1 is repeated using 21.5 g of magnesi um nitrate i nstead of
al um num ni tw@dF11881 obt ai n a catal yst conposition cBEI/GAPAIERL1. 4
wei ght percent magnesi um oxi de. The catal yst has the fornula 30
QJ[err]Zn[err]I\/g[err]qerr] ' - 12
COVPARATI VE EXAMPLE 3 1 Exanple 2 is repeated using
99 2 g of nmagnesium nitrate to obtain a catal yst conposition
containing 7.7 | : s the
5 Torea’ cup e”] ée:x?? Qj&&f}%p@%ﬁ%ﬁ $tE0 oAl Yohadld
Conpar at i ve Exanpilenptlgsxaram taremdingt 2 9&’?@1)’0‘?"91 As See?llﬂcﬁiﬁwe $n1frat e

i nst ead of al um r t e cg{m
containing 1.4 %@}a&aﬁ&&pg%% b%onl m oXl| ?ﬂtﬂlﬁe catg yst has t he
formula Ctihe EIJ Zhfesholdzflpats s ]I?b};-;gra]dual change mus¢/bgnmenitored and
D e YR k6 aBSpd Wof o e B vliogs iSiaRcp ost =
]gont a: ning 3.3 \/\/@kﬁﬁiﬂsi@ﬁi\c@%} ZWhen thiszd fopoduicurs, olxe ddueIha mggei'ed?tt 1has t he
ormul a e r err | VE EXAMPLE 4
Example 1 is repégY?é{j Lﬁ’&el‘?g’ 43% STE]CWF this Valu%gﬁé@‘ fecF; obtain a
catal yst conposi legger%% @LtBhdi6n 1R ube. The micYstoakrolletine BEPROMOGANE oxi de.
The catal yst has t formul a Cu[err] Zn[err] ZrLerr Qerr% Lugs
Veg#isut i on

COVPARAT| VE EXAMPrepgly programmed tqadijist such griftsq,
B) coRpai '%Mdlvgar} a%}fépﬁ&t'ém numnitrate and 115 g of

As described earlier, if there are two or more sets are in use on a
loop, a hook flash (line break) by any one of the sets in use is not
possible because the remaining sets in use maintain the DC connection.

According to another embodiment, the invention detects the

15 presence of two or more sets in use and enables any one of the sets to
perform the hook flash. In short, extension sets in use are detected by
monitoring the drops and changes in the line voltage (called EIU,
extension-in-use) and when one of the sets performs the hook flash, all
the sets in use coordinate their hook flashes so that the office switch is

20 able to detect a proper hook flash. In one embodiment, the line
operation circuit shown in Figure 3 includes the functionality of hook
flash or link.

Figure 6 shows this operation according to one embodiment.
Under a set of preset rules, one of the sets which wishes to perform a

25 hook flash is made flash master, all other sets are made flash slaves.
The flash master is the set on which a key called FLASH key (also called

' link key or call waiting option key) is pressed for performing a
coordinated hook flash. It should be noted here that this inventive
feature can be erribodied as part of a SCWID equipped telephone set or

30 can be made as a SCWID adjunct set which is to be attached to an

existing host set. Therefore in the case of the adjunct set, it could



30 ammoni um carbonate is added slowy 4.7 g of titanium

tetrai soperpoxide. To the resulting mxture is added slowy over a
period of about 1 hour w th vigorous stirring through a dropping
funnel a 2-liter aqueous solution (solution A) containing 93 g of
copper nitrate -

and 119 g of zinc nitrate. The final solution is filtered and the
preci pi tat ¥@¥ W& hed in distilled wat er four ti meECTHREMYC pitate
collected is then dried at about 100[err]C for 120 m n and cal ci ned
inair at 5 S500[err]C for 120 min. 4{He catal yst thus obtained has the
formula Cu[err]Zn[err]Ti[err]derr] COVPARATI VE EXAMPLE 6
Conparative Exanple 5 is repeated using 9.4 g of 10 titani um

t et rai soper poxi berohce thet fiash mastet if FEASH or LINK depds préssed oarthaiboshg 4. 3
\&J/el[ gm] Eﬁ{gsp} T%%Eg??ﬁ%gWﬁmspf(ordﬁNgigyggt al s& has the formul a
- 15 - The flash master performs a synchromzing pulse or prelink of
about 140ms duration, followed by an interlink pause of about 300ms
5 duration and then a line break of 300-1500ms. At 50, the EIU disappears
for the duration of a prelink approximately 140ms, then it reappears for
about 440ms at 52. If this happens, when the EIU disappears the second
time at 54, all the sets in use then at 56 link too, generating a true line
break. The first flash, which can be called a link subsignal or prelink,

10  signals to the slaves sets that they should flash. The second flash the
master generates is timed to coincide with a flash generated in all the
slaves. The flash slaves monitor the DC conditions on the loop. If they
see a predetermined increase in loop voltage that lasts approx. 140ms
followed by approx. 440ms of original loop conditions (interlink)

15 followed by a rising edge of loop voltage, they perform their own flash
which coincides with the second flash performed by the master. In this
way all extensions perform a simultaneous flash and the switch will
actually see a 600 ms interval of zero loop current.

In another embodiment, instead of removing the existing DC

20 termination circuit, a known DC termination is applied to the loop

which generates the link subsignal. |

This procedure also works when there is more then one EIU.
Referring to Figure 7, whenever an éxtension is in use, there is a
remote link threshold value that is 1/16 more than the present off-

25 hook line voltage. The figure shows two threshold values which are
1/16 above the present EIU. When the voltage rises above this value,
and follows the timing characteristics set out above, all sets know that a
link needs to be performed, and do one themselves on the second rise
in voltage.

30 Folldwing is the Parallel Set Detect (PSD) state machine (SM)



HYDROGENATI ON OF ESTERS EXAMPLES 6-10 AND COVPARATI VE EXAMPLES 7-12
Each of the catalysts prepared in the preceding exanpl es was
evaluated in the catal ytic hydrogenation of 5 di et hyl

1,Z-cyclonexanedi car boxylate (DVCD) 10 T, 4-Ccycl ohexanedi met hanol
(CHDM), a diol widely used in t he manufacture of polyesters. Each
hydr ogenat i on was conducted in a 1-liter autoclave equipped with a
catal yst ba¥@?7/118lstir fin, a thernocouple, a pressure 10PCT/adg@62igas
inlet and outlet tubes, a liquid sanpling tube and neans for heating
and cooling the autocl ave. I n each drogenati on procedure, DMCD (300
g), nethanol (100 g) and the cataly (15-30 g) were charged to the
aut ocl ave. The catal yst was kept inside the basket 15 which was inmersed

in the reaction tRepe dfe@any linsions in asd EIUFUAd Eehefdting! trif sﬁﬁwrgrmsi to 136
bars absol ute 13,600 kPa) with nitrogen, vented and en pressurized

3
to 34 bars absoll‘;}pee‘&%‘,tﬁlotf ﬂ%ﬁ)awll%cqmﬂ% A ggnerad hpok flashesceyasy at ur e.
Stirring vas staghédeRfiflsbile 2 IPGLEUE HESuRsiond RV Ethd Cagabtlhgh! §E at the

rate of 1.5[err]C mnute. contents o e auto e‘were stirred

at .235[ err] C f ordags this by synriing links wituthet extensiionsdint wse, end diyyBnkiagdtt hen

t he autzocl Sp: r S 0 kPa) wth

hydr ogen whi I(izjh vtvg(é%ﬂg% %@éﬁﬁﬁrﬁaﬁ%&% %é‘%gﬁrf%g@ r’[&\i%%tlgg%% ne ’lsi'ﬁ‘gegnpl oyed
in each exanpl e everepOmisatinteenfptviraedromahe 4ms intermgpt. oThpastared of 2 hours
was used. Then the .aqutoc 00 nd vented carefully to

| ave s, cool.ed
m ni m ze the | odBagpne contaQ%quzaﬁeﬁ;\g?tsga_te_ fhat dohptdnigract with eashotheal yzed
by gas ChIOAIF G s ldY statdd e dctivelat & tARE depeiBinigZ AMelttr tROLE: ilin30

wherein C 7 throug -12 designate the_conparative exanpl es, and
%veOH, YDMCD, WMO%%M“‘EH% State-aTBe code thatidispatrhes cqndralderthef

net hanol , unpeacberécHstdrt, Metermines if khé cotEtRPAXSBRUGR PN ith6t

4- (car boxynet hyl ) -, éz/cl oheX){.I met hanol , cycl ohexanedi net hanol , and
hi gh 35 boi | éctivaies dhe otheyessey: The dispatehing sode olsecmairitaingraccounter

- 16 - The %\/ﬁﬁgdi%pgh : hanol used as the process sol vent.
18 The | veiégfao hgﬁrﬁgggét ed DMCD, CHDM and hi gh

Referring to Figure 8, the on-hook PSD is extremely simple and
is handle by 5 states. There is a simple threshold value (30V for a 48V
15  Dbattery, 15V for a 24V battery, both in the EEPROM) which the line

voltage is continually compared against. If the line voltage is below

this threshold, an extension is presumed to be in use. Check Phone

Cord is also in this SM. When EIU, if the voltage falls extremely low,

below 2 or 3 volts, EIU is switched to Check Phone Cord. The states
20 work as follows:

State 0 becomes active whenever the set goes on-hook. It simply
determines whether or not an extension is in use and passes control to
either state 1 or 2 the current state. This state also sets up the current
path through the adjunct for on-hook idle.

25 State 1 stays active until the line voltage falls below the
threshold, in which case it passes control to state 3.

State 2 stays active until the line voltage rises above the
threshold, in which case it passes control to state 4.

State 3 simply makes sure the line voltage stays below the

30 threshold for a certain period of time and then generates an EIU event

and passes control to state 2, otherwise it returns to state 1. The



boil ers (undesired products) in the product provide an indication of
catal yst activity/selectivity, i.e., lower |evels of unreacted DMCD and
hi gher levels of CHDMin the product indicate higher activities for the
catal ysts. As shown in Exanples 6-10, high conversions of DMCD to CHDM
wer e observed over the catalysts conprising CuOQ, ZnO and |l ess than 4

wei ght per [err]Terr], MJO and Zrgerr]. As the . ght percent of
Aferr]J e&ﬁﬁml O and ZrQ2 in the catal yst conpositi onklggg‘“f'S $Lased,
catal yst activities/selectivities were decreased substantially (Exanples
C- 7 through C10). Catalysts conprisingiguO, 2ZnQO, and | ess than 4 wei ght
percent Ti Q2 were not as active (Exanples CG11 and G 12). Therefore, the
results in Table Il denmonstrate that carboxylic acid esters can be

catal ytical |y ryneugebiime thet troline yolsagesisdlebounead fortis sentrolledhbyra
correspondi ng ; HE1 he catal ysts described in the present

i nvention. aéﬁ?k‘x‘?h?eﬂ%i’?éb\%ht i on has been described in detail wth
particul ar referenceétate psisiplyrmakesndireitiecling volthge stafs aboe the wi | | be

under st ood t hat,,vari ati.ons and. nodifiecations, wll be effe within the
acope of the | SHEORLES S < AR RF Bine H Memesetirdien § VAR Svén

CLAI M5 5 1.and pagseseentvol ' stateds, otesraisely returestoestaef2. alhe

al i phatic or .cycloaljphatic car boE lic, aci 'dgise%l ect from di net hyl

e
|, 4- cycl ohexangdrBaRrhokiime; that e ¥pltgge is °H§?"é’(rj€°r&F cgnirpled PY@ err]
carboxylic aci @Ytthﬁ@gng@jMyl adi pates and di -l ower al kyl mnal eates
to obtain the al cohol corresponding to the acid residue of the ester

Referring to Figure 9, the off-hook PSD is a lot more difficult.
Extensions must be detected by observing small relative drops in the

10 line voltage. To further complicate things, remote links must be
detected in this state. Remote links are basically the disappearance of
EIU for a brief period of time. The off-hook PSD SM also performs
links, both simple and multiple links intended to give extensions the
chance to link as well. The states work as follows:

15 State 5 becomes the current state whenever the set goes on-hook.
It delays further PSD activity for 100ms to give the VCO time to
stabilize. Using all available information, it then takes its best guess at
whether or not an extension is in use, and passes control to either state
6 or 7. It also sets up the current path through the adjunct for off-hook

20 idle.

State 6 is active when there is no extension in use. If it detects a
sufficient enough voltage drop, it passes control to state 8.

State 7 is active when there are one or more extensions in use. If
it detects the voltage rising above the recorded no EIU threshold, it

25 passes control to state 9 active. If it detects a slight rise in voltage that
‘could be a remote set doing a link (this would happen if there was
more than 1 EIU), it makes state 12 active.

State 8 simply makes sure that the line voltage remains low for a
period of time before generating an EIU event and then making state 7

30 active. If the line voltage doesn't stay low long enough, it returns

control to state 6. The debounce time is in EEPROM.



whi ch conprises contacting the ester with hydrogen in t he presence of
the catal yst conposition consisting 10 essentially of 35 to 65 wei ght
percent copper oxide, 35 to 65 weight percent zinc oxide, and 0.1 to
3 wei ght percent of the third netal oxide selected fromthe group
consi sting of alum na, magnesia, zirconia and m xtures t her eof

(cal cul ated_as _the oxide) at a hydrogen pressure 15 of 68 to 170 bars
absol ute (6Y88HM15%8! 17, 000 kPa) and at a tenper at ur e FSfHHNE!
300[err] C 2. Process according to Claim10 wherein the ester is
di met hyl 1, 4-cycl ohexanedi carboxyl ate. 2015 3. Process according to
Claim 10 wherein the ester is a lower alkyl ester of a err]-Cferr]
car boxylic acid. 4, Process according to Caim 10 wherein the
ester is 25 a di - Stater9 sitiply makesatuge the line voltage rexmiosdreighémcmr ding to

FI i’lgm. 10 wherei r;‘:etrirc]:% Sk, 181t does reﬁ\aiin &%%ﬁle%% at?% alcgwﬁland 1. A

cat al yst conposigeheratepaNEIR] exerith@f idfalliclowoit returns te sfaps 7, urdlesicit fallad a
third el enment selgected. . fromthe oy Si st of al um nu
magnesi um  zi r c SRR %r‘l‘&i‘ time evmw@@w&@w@v 039&%#15 thSti'tﬁeeroxi de of

the third 5 TR@BHRIHceItinBAUndBAR wiRaBwtiNRl aqbtalmrmerEEPROM 2. A
catal yst conmposition according to Claim 1 10 conpri si n& from10 to 80

wei ght percent coppe®taifil@ds waiting ferprethet Bﬁkéﬁte{:ﬁ@ hag alseadppbeen 80 wei ght
percent zinc  gete éY% dg tﬁl‘&@é BH& 202 Periéld OF hﬁ@éoﬁ&@ﬁb&’ﬂEﬁPRﬂ)W' ght

percent of an oxi conmponent sel ected from e group

consi sting of almjnmpmm statedorlif 8 linkdis Hetected, contrekistpassesbto

(cal cul ated as tjh [ mf3gcat al yst conposition consisting
essentially of é‘ﬁecﬁ aﬁ{ere 56‘““‘5&?? per cent copper oxide, 16 to 80 weight

percent zindOoxide, &tate(1lpdréornseitighed vk cend theh jampso the extryestafe t he
third conponent ect.ed h r oup i sting of alum na,
nmagnesi a, zi rconssei‘lé‘ﬁ& ﬁ?%’h%é‘eeh& 15 %‘Fe%‘:rplf@gjls ul ated as the oxide).

State 12 times the duration of slight voltage rise. This would be

caused when there is more than one EIU, and one them does a link.
The state times the voltage rise, and if it falls into the link window, it
15 passes control to state 10, otherwise it jumps to the entry state 5.

State 13 becomes active when this set is to perform a link. The
state determines if one or two links should be done {depending on EIU
status, and whether super links are enabled). If only one link is
necessary, control slips to state 11, otherwise this state performs one

20 link and then passes control to state 14.

State 14 controls the amount of time between two links. It then

passes control to state 11.



4. A catalyst conposition according to-Caim3 25 consi sting
essentially of 35 to 65 wei ght percent copper oxi de, 35 to 65 weight

percent zinc oxide, and O. \;\umm ght percent of the third netal
oxi de selected from L\m MSH“M&\ e sting of alumna, magnesia,
zirconia and m xt UMBER ther eof 5(cal cul ated as the oxide). 30 5.
A process &8@7)?)’5@5 ogenating a carbonyl conpound whi &le%g%kﬁes
contacting the carbonyl conmpound with hydrogen in thé presence of
catal yst conprising the oxi des of copper, zinc, and a third el enent
sel ected 35 fromthe group consistingief alum num magnesium

- 20 - zirconium and m xtures thereof wherein the anmount of the
oxi de of the third conponent is not nore than 4 wei ght per cent under
hydr ogenat i on dPHYT {3 SAIMID Benper at ure and pressure. 5 6.
Process according to Claim5 wherein the hydrogen pressure is |ess
than 204 bars absol ute (20,400 kPa) and ] th? tenperature is 200 to
300[err]C. 13-  m a tejephonedseep which FarBipnan wﬁsmc’ééelephem gets
aliphatic o5 CLtlbAgldidhad & RERBKY bivitcAGh thd BRP'eAlNa method!dte al ConOl
corresponding to the acid resitue of the ester which conprises

cont acti ng t he sending adink signni dgahe telephonemswiteh prhicle gar befinterpaetatdy st

(cal cul ated as DY te'@hphene sl LR LIR 6 B O qe
(cal cul ated as ZnO ,assigﬂixfgum of the pluttalityiafithe pelephorie sdts as a master oxi de of
a third conponent | ected. from the, _arqup consi sting of alum na,

e
magnesi a, Zzi rc&ﬁﬁdaﬁ'ﬁrf&nm"ﬁﬂﬁseﬁs %slage hereof (cal cul ated as the oxide).
8. A procd$s accor dengdirigoa Ghiisubgignakbfrennthdmaster ab yhé slaves; conposition

consists essentially, of 16 to,80 i er cent copper oxide, 16 to
80 wei ght percent zitHEmZSS‘e s‘@ﬂﬁfﬂ\gfaggﬁtb‘? 'ilaf’ﬁgim\ﬂei ght percent of an oxide

of the third GRTBEHARE t88he UnkbubsiRal, HenirRUiheGONS sighial to Be
al um na, nmagnesia, zirconia and m xtures thereof (calcul ated as the
oxide). 30 telephope smitchssubstandialiyrrpneyrrendy fromthemeaster paddheal yst
conposi tion congivdss essentially of 35 to 65 weight percent copper
oxi de, 35 to 65 wei ght percent zinc oxide, and 0.1 to 3 wei ght
percent of ¥he third netal '

2, The method according to claim 1, wherein the step of sending

the link subsignal from the master comprising a step of either
removing a DC termination or providing a known DC termination at
the master for a predetermined period of time.

20 _
3. The method according to claim 2, wherein the step of sending
the link signal concurrently from the master and the slaves comprises a
step of removing substantially cohcurrently a DC termination at the
master and the slaves for a predetermined period of time.

25 |
4, The method according to claim 3 wherein the link subsignai
consists of either the removal of the DC termination or the application
of a known DC termination for a first period of time and reapplication
of the DC termination for a second period of time immediately after the

30 first period. .
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oxi de sel ected ¥romthe group consi sting of alum na,

- 21 - magnesi a, zirconia and m xtures thereof (calcul ated as
t he oxide). 10. A process for hydrogenating an ester of an 5
arrphatrc or cycloaliphatic carboxylic acid to obtain t he al cohol

corresponding to the ac m ““lmm ester which conprises
contacting the ester W u \mm“ n in the presence of the catalyst
conposi tion WOSH1S8 ting *= ¢ esséntital I"y of 35 to 65 wei gRCTHEA%/MEE! copper
oxi de, 35 10 to 65 weight percent zinc oxide, and 0.1 to 3 weight
percent of the third metal oxide selectedqtromthe group consi sting
of alum na, magnesia, zirconia and m xtures t hereof (cal cul ated as

t he oxide) at a hydrogen pressure of 68 to 170 bars absolute (6, 800
to 17,000 kPa) &hd atA tdephorse detnpbe abnnected t’2 Gelepha@veitdh By way ofa  11.
Process accordi gg t?‘ﬁd Im 10 wherein the ester is di met hyl

1, 4- cycl ohexanedFtR ngpggé:pmpr%ng. 12. Process according to O aim 10

wherein the ester isgjline vo&a OWainitdring cieqlieforomonit6tifg 'the Ber I |
carboxylic acid. . Process according to Caim10 wherein the

ester is §°§le“éﬁﬁe?f 3‘:@(@9%“}9 08p; 25 14. Process according to
G aim 10 whemei n the LEAEbpbftion circuft HhidhCiEthelcbitpriFal ik circuit for

generating a link subsignal to one or more slave telephone sets which
may have been connected to the telephone loop;
a module for timing and responding to the link subsignal; and
a sending circuit for sending a link signal to the telephone switch
10  in response to the link subsignal.

6. The telephone set according to claim 5, wherein the link circuit
further comprises a DC termination circuit and the telephone set
further comprising a controller for either removing the DC

15 termination circuit from or applying a known DC termination to the

telephone loop for a predetermined period of time to generate the link

L




