THI S 'SHEET HAS BEEN : . REPLACED
METHOD FOR TREATI NG A TUBE OF A THERVAL ??%ﬂé &&5 1
FURNACE WO 99/59132 The present invention general io

processes for the thermal cracking of hydrocarbons and, specifically,
to a nethod for providing a tube of a t her mal cracking furnace having
coke formation and 5 carbon nonoxi de production inhibiting properties
when used for the thermal cracking of hydrocarbons. In
a process for producing an olefin conpound a fluid stream contai ni ng
a saturated hydr ocar bon such Qﬁﬁﬁ dﬁopane but ane, pentane, 10
napht ha, or m xt.ures of two or ereo |s fed into a thermal (or
pyrol ytic) cracking furnace. A dlluent fluid such as steamis usually
conbined with the hydr ocar bon feed nmaterial being introduced into the
cracki ng f urANEcGENERATION DEVICE AND)MEIHOR r nace, the saturated

hydr ocaf bon Is converted into an ol efinic conmpound. For~ éexanpl e,

an ethane streamintroduced into the cracking furnace is converted
into ethylene and appreC|abIe amounts of ot her hydrocarbons. A propane
stream 20 gp T gyEee i s converted to ethyl ene and
pr opyl ene, and appreC|abIe anDunts of ot her hydr ocarbons. Simlarly, a

m xtur §o0f Al P4 ne IndBE QR bons containing ethane, propane, butane,

This invention relates to a tone generation device,
method and distribution medium. More specifically, the
invention relates to a tone generation device, method, and

15 distribution medium, whereby the quantity of data handled
in the various processing stages, such as reading data for
generating tones from memory, processing it, and storing it
into memory again, is such that the delay time from when
there is a request for expression of prescribed tone until

20 it is actually expressed causes no problems, and it is
handled collectively in a gquantity such that the bus can be
used effectively.

Advances in semiconductor technology have made it
possible to have on a single chip an arithmetic processing

25 device (for example, a central processing unit (CPU) or
digital signal Processor (DSP)) and a main memory device
(for example, dynamic random access memory (DRAM) or static

RAM (SRAM)). Data is passed between them via a bus.



pent ane and naphtha is converted to a mxture of 25 ol efinic conpounds
cont ai ni ng et hyl ene, propyl ene, - but enes, pentenes, and napht hal ene.

A efinic c are an inportant class of industrial ] ; Far
CASE: BBBZEﬂBgH@ﬂﬁz - 2- exanple, ethylene is a nnnonerﬁgﬁa%%@%ﬁéner
for making pol yet hyl ene. Ot her uses of olefinic conpounds. are

wel | known to those skilled in the art. As a result of the
thermal cracking of a 5 hydrocarbon, the cracked product stream can. al so
contai n appreciable quantities of pyrolyjic products ot her than the
ol ef i ni ¢ conmpounds including, for exanpl e, carbon nonoxide. It is
undesirabl e to Mavea aonvent ieds Home \gengta oo aidvidde Orsaind aydintee
nonoxide in a 10 cracked product stream because, it can cause the

ol efini ¢ prRYedsdihdSud fassREEcH W iverdidh or erRRIGHY r;?z‘dd?—fhsﬁh%& it

I's desirabl’e and inportant to mai ntai n the concentration of carbon

" e | _ i bl.e, 15
o B e, 0 e B ey e ¥

Anot her prod er ma i ng operations is in the
formati on and.l gp af carhan or_ coke upon the tuhe and equi pnent
sur faces operiod ¥Rletng of sAHRIGR BRSO AT IRRBIRIG Ko on
the surfaces of the cracking furnace tubes can result 20 In an excessive
pressure df@pPddmngs fraguencybef titerdedfiz or 4R0oddiz/atthaf dSsE%PIUr nace
shutdown in order to - decoke or to renove the coke buil dup.. Therefore,
any r ddddt, 100 isecomd at 4 /dB ,O@0e slesranak.i on and coke bui l dup is
desirable in that it increases the run 25 | ength of a cracking furnace
bet ween decoki nger example, as shown in Figure 1, data for generating

tones that is stored in a memory, etc. is read by the

arithmetic processing device in a gquantity corresponding to

10 1 Ts. Then the arithmetic processing device performs pitch

conversion or other sound source processing on this 1-Ts

data that has been read and temporarily writes it into

memory for subsequent processing'(proceSSing by a later-

stage arithmetic processing device). A tone is generated

15 by repeating this operation as many times as necessary.

SUMMARY OF THE INVENTION
-A large quantity of data (a quantity.of data
corresponding to a broad bit width) can be passed at one
20 time, and the operation is done mosﬁ efficiently, if the
arithmetic processing device and the main memory device are

connected by a bus whose clock frequency is high (high-



‘The present invention provides an inproved, process for cracking

sat ur at ed r ons to produce ol efi ni ¢ end-products

The invent %&9§$9%Pprovi des a process for 30 reduci ng the FS'H*FE?%/??RMM
car:bon nonoxi de and coke in a process for cracking saturated

hydr ocar bons. The invention further deals with inproving

the econom c efficiency of operating a cracking process for cracking
saturated hydrocarbons by providing a 35, nmethod fortreating the tubes of a
cracki ng furnace so as to provide t?eated t ubes havi ng coke formation

and capuy )m%\’iﬁi(ivﬂfoscg QS QI MY DhEdAg. PrRAPSiti #$dth means the

-3- n accordance wth one enbodi nent of the

ot E T oul anRERee ot B SRy SAPHE L LIS ar onlLoBRATIY LE<8"

anti f oul ant® SO as provi rea ube havi ng

properties which iphibit 5, the formation of coke when utilized in a

t her mal reﬁﬁ%ﬁﬂélﬂf(ﬁﬂﬁéﬂ#QﬁP eémﬁqﬁﬁrﬁﬁﬁfor treating the - t her mal
cracking tube includes contacting under an at nosphere of a reducing
gas, the tube wBWE tidch a copuentoianak D ELReBAC PR CRE¥HABr f8es a
conpound 10 selected fromthe group consisting of a tin conpound,

si | i con5 codjesord beshcibrore) ridie aletd eextédd for tone generakmonhis

enbodi ment of the invention includes a method for reducing a

concentr at ipRizs@fd Gu¥UMEen the NDFCXNES: (¥ g5Efded Sing CAoeked gaa sheeam
produced by 15 passi ng a hydrocarbon streamthrough a tube of a

e e pu PR e oo Y B, 0 e e1s U ge b e ! s of
containingw%fgﬂ13g£respoﬁa§n¥%nghéngﬁ%yiEGOf}égﬁghé&Ereated t ube havi ng
Thus there has been the problem that if the tone
10 generation device is comprised using an arithmetic
proceésing device, a main memory device and a high-speed
and broad bit width bus therebetween, because the data
exchanged is small, it is difficult to transfer data
efficiently.
15 The present invention reads from memory a quantity of
data corresponding to.n Ts all at once, performs sound
source processing, and again stores it into memory as
neceésary, making it possible to efficiently use a high-
speed, broad bit width bus.
20 The arithmetic processing device of the tone generator

has a reading means that reads, via a broad bit width bus,

data for generating tones that is stored in the main memory



20 properties which inhibit the production of carbon nonoxi de during .

the thermal cracking of hydrocarbons.. . -The hydrocarbon streamis passed
t hrough th ’ tubes while maintaining the treated er’
sui tabl e cﬁgéﬁﬁﬁgﬁgonditions to thereby produce a 25 crackggﬂggéwégﬂean1.
havi ng a reduced concentration of car bon nonoxi de bel ow the '
concentration of carbon’ nonoxi de that would be present in a cracked
gas stream - produced by an untreated tube. In the
acconpanyi ng draw ng: 30 FI 1 provides a schematic
representation of the cracking furnace section of a pyrolytic cracking
process sy getiicen aghivell 1t g TaU@%%éifatil&hn%é?ise'ﬁtﬁﬁ:egeneratﬁééatt%é%Y the

novel nethods descri bed herein. FI G is a plot of the

el gt per Gaiag0kndd aaraAnhan BY VAT dat e WREHE] 9RR S YBaiATYS the

time I ne cracker opération for tubes treated In accor dance

with an inventive t hod descri bed herel . far
conventionQFF?sthgfg&nFﬁﬁg on mean handle cﬂ%&eﬁF385§§-§%%€hP§ Pvent i on
i nvol ves the yrol yti,c cracki ng of hydrocarbons to produce desirable
hydrocarboﬁlﬂﬁé-éwgéﬁét§.1§ RPdADESHREN ITERALER t8aPPT sIuad; tohAnged to
pyrol ytic cracking furnace neans. wherein t he hydrocarbon streamis
subj ect®d tbeatspeesampAiph- periodienperature environnent to produce
cracked gases. The hydr ocar bon stream can conpri se any type of

hydr ocar bon Thehébnesgeneraliienf methpdobift thisr dnokengiban allsbin 10
conpounds. Preferably, however, the hydrocarbon stream can conprise

paraffin hygeeaaeBoasstepeshedhic8nthee arithmgtBPpeebesstingddeti iekhane,
propane, butane, pentane, napht ha, and m xtures of any two or nore
thereof. reaqbaPhiBaaCBRogaNpie! kiaks BG8Gr hAed 28r2geABPL®Xng tones
| | that is stored in the main memory device as well as a stép
10 in which the tone is generated using the data read in the
reading step, and the reading step and generation step
handle collectively data of n times (where n is an integer
greater than or equal to 2) the tone sampling period.
Further, the distribution medium of this invention
15 provides a program that is readable by a computer that
| causes the tone gener;tioh device to execute processing
that is characterized in that it includes a reading step in
whicﬁ the arithmetic processing device reads, via a broad
bit width bus, data for generating tones that is stored in
20 the main memory device as well as a generation step in

which the tone is generated using the data read in the

'reading step, and the reading step and generation-step

meT



15 hydr otarbon m xture having a boiling range of from about

180[err] F. @b @g @45 400[err]F. as determ ned by the st apgarasod/exsdi ng
met hods of € Anerican Society of Testing Materials (ASTM.

The- cracklng furnace neans of the inventive 20 met hod can be -any suitable
thermal cracking furnace known in the art. The various cracking
furnaces are wel | known to those skilled in the art of cracking
technol ogy and the choice of a suitable gracking furnace for use in a

cracking process is generally a 25 matter of preference. Such cracking
furnaces, hWRMES collecttivelef e oM f ht bhes ewhepeen ciscanngntegert o
whi ch he hydrocarbon feedstock is charged or fed. The cracki ng

tube provi %ﬁ, efi NEfuf CEACK| NI OB6ne. samSDLAGI pegis@thin the
cracking f ace elgrac g 30 fLrnace IS utll§zed@tg rel ease the heat

ener gy reqU|red fg#?'gﬂ% %é?ﬁ%ﬂgfgﬁﬁgﬁydggfgglngoﬁgnperature

within the crac e crac |ng reacti ons

t herein. Each cracklng t ybe_ can aye an eonetr sui tably
defines a \ARMBRAGIPENEt lhﬂﬁck?*’t‘? M%J—P‘é‘éﬁg?gﬂg ?:‘élﬁ’t pF%e and, thus,

Wil | have an inside surface. The term "cracking enperature" as
used hefei rgenexhtfing @ &onriiy) rerd, the tone is g?@ﬁﬁ%?ﬁ@u\lﬁlﬂﬂt Eh& t he
cracki ng zone defined by a cracki ng tube. The outside wall tenperature

of the datacihaty isibeeadn, andiuin teisi geadingaand hgenenaking, data
tenperature and possibly substantially higher due to 5 heat transfer

consi derat igsh +ilvdd Cetle ptf&sétﬁ@ﬁ;?mwl firequen¢jeisr nakdbgdzone wil |
generally be in the range of rom about 5 psig to about 25 psig and,

preferably psig to 20 psig. As an optiona
feature of c{ g%%%e‘ﬁ?#’gn t he

In the following, an embodiment of this invention is

10 described with reference to the attached drawings.

BRIEF EXPLANATION OF THE DRAWINGS

Fig. 1 is a diagram that explains conventional data
15 reading, processing, and writing;

Fig. 2 is a block!diagram showing the configuration of
an embodiment of a computer entertainment device in which
the téne generation device of this invention is widely
used;

20 Fig. 3 is a block diagram showing the configuration of

a tone generation device;



10 hydr ocar bon feed being charged to pyrolytic cracking furnace ,
nmeans can be intimately mxed with a diluent prior-to entering
pyrolytic gigddopg furnace neans. This diluent can ser

positive fﬁﬁctloﬁ% one of which includes providing de???é% e reactlon
15 conditions within pyrolytic cracking furnace neans for pr oduci ng
the desired reactant end-products. The di l uent does this by providing
for a |lower parti al pressure of hydrocarbon feed fluid thereby

enhanci ng the cracking reactions negessary for obtaining the 20
desired ol efin products while reducing the anmount of undesi rabl e
reaction productBiguct ias aydiageramaestplainingt bheedaths@lotwhénl ener

partial pressure resulting fromthe mxture of the diluent fluid helps

in . M ntshéi §généhat #6RVAEvREesOke deposits that formon the 25
furnace tubes. ile any suitabl e diluent fluid that provi des these

benefits can be d, gt r n i

The cracki ng reag? ons ?ﬁdﬁcgggéigﬂ exPl??é#“?l%n%%gégﬁngrééégggégﬁeans can
take pl ace at a suitable tenperature.tha vi de the necessary
cracking to the rrgb+% %nalﬁgﬁﬁﬂcF§Pi?lPﬁ§gdtg?rgaegaglo?egﬁ EBBversi on.
The act ual cracklngFtenperature utilized wll depend upon the
conposiéioHD%Fst%E 19- 4§y @Rdarbon feed stream and the desired feed 35
conversion. Cenerally, the cracking tenperature can range upwardly to
about 2000[err] FEigs brb@l%rduQQEﬁulﬁgplalnlugodatheraa@ung,of cracking or
conversion desired and - 6-

t he nol eculprooes siivig pfahdewt teithsdock bei ng cracked Preferably,
however, the cracking tenperature will be in the range of from about
1200F. to about 1900[err]F.

10 ' The arithmetic processing device of the tone generator
(symbols 8-1 to 8-4 in Figure 2) has a reading means (for
example, step S3 in Figure 6) that reads, via a bus (12),
data for generating.tones.that is stored in the main memory
device (5) as well as a generation means (for example, step

15 S84 in Figure 6) that generates tones using the data read by
the reading means, aﬁd the reading means and generation
means handle or process coilectively data of n times (where
n ie an integer greater than or equal to 2) the tone
sampling period. | |

20 Figure 2 is a block diagram of an example of the
configuration in the case where the tone generation device

is applied to a computer entertainment device. In this




‘Most "preferably, the cracking tenperature .can be in the 5 range from
1500[ err] Fwdgblgﬁg)p[ err]F. A cracked gas st rem,gpgmggked
hydr ocar bons or cracked hydrocarbon stream from pyrol ytic cracking
furnace neans will generally be a m xture of hydr ocar bons-in the
gaseous phase. This m xture of 10 gaseous hydrocarbons can conpri se not
only the desirabl e ol efin conpounds, such as ethyl ene, propyl ene,
butyl ene, and anyl ene; but, also, the 7 cracked hydrocarbon stream can
cont ai n undesirable contam nating conponents, which include carbon 15
nmonoxi de. computer enterithinmegédneemioe omestiseprdeessor té@, which

begi nning or start of the charging of a feedstock to either a virgin
cracki ng t uBgng8hs@sCb¥Cbney Tisubehipgt is colisctedshly Hmsh vegeseresed by
decoki ng, the 20 concentration of undesirable carbon nonoxide in the

cracked hydpggar egg Et']_r.eﬁ@i‘\?ﬁt: 'ihnl%‘”ezlfa@éerl o5 rn?é’!?i'h PprocesdBXi gHM

concentration peak, whic erein be erred to as peak

concentratiqn. ©Once the b .QNOXi C ent iqn. i he_ cr.acked
hydr ocar bon®285+55F, & mﬁg’r c%@g iﬁegl?é%goﬁmﬁcﬁu%%%%%‘# gﬁ bn‘,ea%@er
time it will graqually decrease in an al st asynptotic fashion to
some reé%onﬁglVh&ﬁpf&FnP@GH&@ﬁFﬁaFFbQOSén%uﬁNﬁ e the asynptotic

concentration of carbon nonoxi de will often be sufficiently lowto be
Wi t hi n product 38onnes&edf iteaCPEndusoilet mesdife Qs RN r&l iYW | |
exceed specifications when there are no special efforts taken to
prevent an ergésteve3peadirectebrsatdi3gn QU 3, imsnhortiomoactkee 6 p
untreated tubes, the peak concentration of carbon nonoxi de can exceed

9.0 weight SRam perasat bat thaveraeded Ny dicumdiedticadin bus 12 of
Conventionally treated tubes provide for a peak concentration in the
range from ghgut Br88e8lbrP®0C8¥e FIFO 31, bus arbiter 2, instruction
10 cache 6, SRAM 7, bit converter 10, DMAC (direct memory
access controller) 4, DRAM 5, and digital signal processors
(DSPs) 8-1 through 8-4.
Host CPU 57 executes various processing steps
according to a program stored in a memory, not shown. For
15 example, host CPU 57 may store programs and data from a
recording medium such as a CD-ROM(compact disk, read-only
memory), not shown, into DRAM 5 or conversely acquire
progfams and data stored in DRAM 5. 1In doing so, host CPU
57 makes a request to DMAC 4 and causes execution of a
20 DMA transfer between FIFO 31 and DRAM 5. Also, host CPU 57

may directly access DRAM 5 and other devices via direct bus

33.



-7- to about 8.5 wei ght percent and an asynptotic concentration

in the range of from1l weight percent to 2 wei ght percent.

The novel ube treatnent nethods 5 descri bed her for
a reduced gﬁﬁéF %l%e production of carbon nonoxide in ?h@n@ﬁ%%ﬁgﬁ .
hydr ocarbon stream during the use of such treated cracker. tubes, and
they provide for a | ower peak concentration and asynptotic
concentration of carbon 10 'nonoxide. It- has been found that the use of
cracker tubes treated in accordancegwi th the novel nethods

described herein can result in a reducedspeak concentration of carbon

nonoxi de in a crEiEkedrbiter Y Hsiaikaies tifa e OWHER tt O mapan e i onal |y
treated 15 tubes with the peak concentration being in the range of

from about g, r]]eﬂg,@g&ap raﬁ@nt& Lits%%@msﬂog;oge atrn ¥ ASpf otic

concentratio rbon nonoxi crac ocar on stream from

cracker tu es tr C rdanc he _nov t hods descrlbed
herei n 20 5&2} %d]betq (RR@E: '?LHa?P ecror#/ecﬁvefngﬂﬁqseaﬁ SE

tubes with such asynptoti.c concentratlon b n ess than 1 wei ght
percent. | FCaddiAG & 5% thaty & 'qand:ransfe&cn%yf %‘@pé@ltﬂeéﬁ‘q MERBAuct, anot her
advant age from havi ng a | ower carbon nonoxi de production in the 25
cracki ng oRdee$sic safols madehfirophhasid CPhSJorte HRAM 5. not converted to
car bon nonoxi de, but they are- converted to the nore desirable olefin
end- products. FIFO 31 temporardiliyt istaressihet daftat khaitndsnouwputet hod
includes the treatnent or treating of the tubes of a 30 cracki ng furnace

by cont act ifpem hOstUCPACEY @hdsdultputs ittURSS DRAMY 5aRriANMafioU b 12

conposi tion mhlle under an at nosphere of a reducing gas and under

sui tabl e E“é&ﬁ goré%tr'egn%hei Qakas thaen id %%‘&El%rf%‘hfeﬁatf

coke fornatlon |b|t|n properties of a cracking tube 35 are | nproved

by treatin C b h nt| . itionin a

reduci ng g§§i§fﬁnsp e?g% g s ﬁthE 8@%& FgUtPgatne% i %ﬁ gpg% ta'presence
ot a rﬁgucre ister that is used when hand-shaklgglissg%%% Ea%w%%Fn Repl aced

host CPU 57 and CPU 3; it stores data that expresses the
status of commands and processing.
CPU 3 accesses instruction cache 6, loads and executes
the program stored therein, and as necessary accesses SRAM
15 7 and is supplied with the prescribed data. If there is no
data thaﬁ is needed f;r SRAM 7, CPU 3 makes a request to
DMAC 4 and causes execution of a transfer 6f data by DMA
from'DRAM 5 to SRAM 7. If there is no program that is
needed for instruction cache 6, CPU 3 makes a request to
20 DMAC 4 and causes execution of a program transfer by DMA

from DRAM 5 to instruction cache 6.

mT
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gas. Thus, of the reducing gas is an inportant FGfloopisol he
i nventive rgﬁ?géﬁﬁz The reducing gas used in the inj\?egnti ve
met-hod can be any gas which can suitably be used in 5 conbi nati on
wi th the antifoul ant conposition during treatment so as to provide an
enhancenent in the ability of the treated tube to inhibit the
formati on of - coke and the producti of carbon nonoxi de during
cracki ng operation. The preferred reducing gas, 10 however, is hydrogen.
The anti f oul antsrAMPPSeahoacoesd tayt addiresie and read endfwrite adaeki ng

furnace in t he presence of a ~ reducing gas such as hydrogen can be any
suitable g 'mufeﬁﬁéaﬁgl%hﬁoﬂr B¥LHcepton and eMaed 4UuRMaplde 15
desirable ability to inhibit the rate of coke formation and carbon

monoxi de p{gdgc&jégf ggﬁg?%rﬁgﬁegngit %gr ﬁ%ovided“%;sg%?d‘:agzat WGy %r%djbe_

treated in accoradanc nown e uch suit’a

anti f oul ant conposi tions can _conpri se conpounds sel ected fromthe 20
group constEPRGLRE ?Fac8ﬁ86ﬁ§déP Q%B#b%n &gnﬁ%ﬁﬁﬁ§ datazﬁh?ﬁﬁ%ﬁLnes

t her eof . Any suitable formof silicon_can be utilized
as a sid i cbreqvapblyidasresfedafitPoGPINS - SRAMyMp&SY ikdVe @ dianhank
silicon, inorganic silicon 25 conpounds and organic silicon

(or ganosi | compysibipnundee beingscaankeciednite: GPEs bafs didy andb tdre nore

t hereof are sui tabl'e sources of silicon. The term"silicon

conpound" generatbymaghebast 02any one of these silicon sources. 30
Exanpl es of some inorganic silicon conpounds

Instruction cache 6 is a cache memory where any
address can be accessed and data can be read and written;
10 of the programs stored in DRAM 5, it stores programs that
are frequently accessed from CPU 3.
Bit converter 10 converts the bit width of the data
input via CPU bus 11 to the bit width (for example, 128
bits) corresponding to main bus 12 and outputs it, and
15 converts the bit width (for example, 32 bits) of the data
input via main bus 12 to the bit width corresponding to CPU
bus 11 and outputs it.
ﬁSP 8-1 consists of program RAM 21-~1, which stores
programs used when DSP core 23-1 perfofms various
20 operations, data RAM 22-1, which stores data, DMAC 20-1,

which'manages the transfer of programs and data stored in



that can be used include the halides, nitrides, hydri des, oxi des and

sulfides of silicon, silicic acids: and al kali netal salts thereof. O
t he i norgaryg eg59132 Si | i con conmpounds, those which do not conl;@{.,ﬁg%&éa%en' 35
are preferred. Exanpl es of organic silicon conmpounds that .
may be used include conpounds of the formula .

[err] 5 wherein R err], Rerr], Rerr], and Rerr] are selected

i ndependent |y fromthe group consisting of hydrogen, hal ogen,
hydrocar byl , and oxyhydrocar byl and whggei n the conpound' s bondi ng may

be either ionic or covalent. 10 The hydrocarbyl and oxyhydrocar byl
radi cal s thesegvand audimmntenfaite cat-bon witimis adtippitsredyo be substi t ut ed

W th hal ogen, nitrogen, phosphorus, or sulfur. Exenplary
hydr ocar byh1rdgileader @ ahnd laddicaldetny | gemsrdtal kgt DSP cows Yi3-1and
conbi nati ons thereof, such as al kylaryl or 15 al kyl cycl oal kyl .  Exenpl ary

oxyhydrocar byl ynagictRfns tafef descri%i(ﬁi% digs dixﬁ%ﬂe&i,dfbsﬁafél@%lfl&ﬁ: h .

ket ocar boxyl at e and di ketone "(di one). Suitable organic silic

n
conpounds .l ude trimethvl si.l a t Ryl si
tetraet hy?s' |4I %&é& g'{l%%etetﬁﬁhgﬁﬁac%é ogt: ea%gaf‘“ézg‘t’{taegﬁ‘g yISS: r%“?eit%ﬁﬁ &5 gr%’
tetraphenyl sil ane, . . et hyl tri.net hoxysil ang, propyltriethoxysil ane,
dodec tr%ﬁixox??#F&ﬁ@?xFFh IFﬁ%ﬁﬂ%ﬁ»@ﬁﬁl © data’ output’ ¥rom
t et ramet hoxyorthosilicate, tetraethoxyorthosilicate, .
pol ydi net BpR3P| é%&%ﬁaﬁ’@lsyéi4et1hﬂh§'ﬂ“@‘¥’aﬁé,'42@nd pEtpdtse i 49 oxane,
pol ycycl ohexyl si | oxane,

speaker 50.

Figure 3 is a block diagram of the composition of the

tone generafion device. Main memory unit 41 stores data

10 for tone generation that is read from a CD-ROM or other
recording medium not shown, as well as data in the
generation process. This main memory unit 4 and arithmetic
processing units 42-1 through 42-4 each are connected to
bus 43, which has a sufficiently broad bit width (128 bits).

15 In making the correspondence between Figure 3 and
.Figure 2, main memory ﬁﬁit 41 corresponds to DRAM 5,
arithmetic devices 42-1 through 42-4 correspond,
respeetively to DSPs 8-1 through 8-4, and bus 43
corresponds to bus 12. |

20 As necessary, data stored in main memory unit 41 is
read into arithmetic devices 42~1 through 42-4, expansion,

pitch conversion, envelope processing, and effect

T



pol ydi phenyl si | oxane, pol yphenyl net hyl si | oxane, 3-

chIorppropy&&iéﬁgﬂbgoxysiIane, and 3- am nopropyl tri et hoxpesiripasd2soft

pr esent exanet hyl di sil oxane is preferred. 30 Organi c
silicon conpounds are particularly preferred because such .conpounds
are soluble in the feed material and in the diluents which are
preferred for preparing pretreatnent solutions as will be nore

fully described hereinafter. Al so, organikg silicon 35 conmpounds appear to
have | ess of a tendency towards adverse effects on the cracking

process t hapréeessingj netganacespkeirformedipamddsit is transmitted Ay
suitable formof- tin can be utilized as

- 10 4h€ +iprequeednByoh phaysatckf @evdrie composhcwen. . Elenental
tin, inorganic tih conpounds and orfganic tin (organotin) conpounds as

vel | as mxturesyplp2grbe Ohain meBrS WAL 36°DRAM 3 eoES O

tin. The term 5 conpoun generdlly refers to any one

sour ces. ) ampl es .qQf .sone i norgani,c ti.n c ou whi ch
can be useddFhifEBeteTH EﬁFggggsﬁgﬁ4a§r§Vaﬁﬁﬁ $Ctlve%§xig%&5hgeétannic
oxide; tin sulfides such as stannous 10 |, sulfide and _stannic sulfide; tin
sul f at e® subhraagh 8-4gi BRFoA3 46| theeMadd HUSindRds Hie, PEoC8SHNT aci ds
such as netastannic acid and thiostannic acid; tin hal i des such as

st annous f|donedey sachnunitchhdritbe flow oft &Aheodkatn @reddndicatesiic

i odi de, stannic fluoride, 15 stannic chloride, stannic brom de and

stanni ¢ i odi de; Compréssefih@aphabes the koness iz hostoQPALSY, dddds

oxyhal i des such as stannous oxychl oride and stannic oxychl ori de; and
the like. Ckréfieal BOLHBRI 6rl bBher recording medium, not shown, is
stored in compressed data unit 5a of DRAM 5. The stored

10 data is transferred to DSP 8-1 via bus 12. DSP 8-1 decodes
(expands) the compressed data that is transferred. This
expanded data is then either transferred to and stored in
post~expansion data unit 5b of DRAM 5 or, as necessary, is
reproduced by speaker 50 via multiplexer 9.

15 The data stored in post-expansion data unit 5b is read
by DSP 8-2, and pitch-conversion is performed on it. Pitch
conversion means, when generating a tone, to generate
another (higher) musical interval by, for example, taking
the musical note "do" as the fundamental tone and changing

20 the frequency of this fundamental tone. For example, if

fast-forwarding is done in a cassette tape recorder (if

more data than usual is played back per unit of time), the



conpounds t hose which do not contain hal ogen are 20 preferred as the.
source -of tin. Exanpl es of sonme organic tin conpounds which

can be useaoigg)ébgge tin carboxyl ates such as stannous {’8'{‘19%97'02501
stannous acetafe, stannous butyrate, stannous oct oat e, St annous

decanoat e, stannous oxal ate, stannous 25 benzoate, and stannous

cycl ohexanecar boxyl ate; tin. t hi ocar boxyl ates such-as stannous

t hi oacetate and stannous dithioacetate; dihydrocarbyltin

bi s(hydrocar byl nercaptoal kanoates) sygh as dibutyltin

bi s(i soocyl mer capt oacetate) and dipropyltin bis(butyl 30

mer capt ogorindt d); hidard kito@amigiaire pitteh astStianmliear frond-tHiwy |

di t hi ocarbonate; tin carbonates such as st annous propyl carbonate;

tetrahydregedl Ryl An ordezOmRPWIE B FbdR trﬁqlﬁiqt W tiigh ndcRigsatidp Y1 tin,
tetraoctyltin, tetradodecyltin, and tetraphenyltin; 35 di hydrocarbyltin

oxi des sygh F?%ngeprt%%glﬁé gﬂ@i %?;ﬁegc { rpbl;ﬁ#ﬁfyltﬁé% .ed‘?rexgii— Qalpy tin oxide,

and di pheny ydrocar byl ner‘capti de)s

- 11 - .such a Lbutyltin bi odec nercaptide), tin salt of
phenol i caGGnﬁ‘?}gﬁ'&?ssﬁjghe;?X‘?m&g 'adph)g‘?&’ied:&eqyl' :L)q ianlt'?ﬁ’lsef'on:tt es such

as stannous benzenesul fonate and st annous- p-tol uenesul fonate; tin

car bairat évetickhas the fyndamendadi &ong d&r Benkee e¥pressifdoc ditbamat es such
as st annous propyl thi ocarbamate and stannous

di et hyl deulifdcesbioenhayvet datphsdalti tiss lessh thanstiantdgs case wiigpheny!|
phosphite; tin phosphates such as stannous di propyl phosphate; tin

t hi ophosphat esneuds a® be expiresseds atl thedifndayentlopongnhat e, stannous

0, 0- di propyl dithi ophosphate and stannic O, O-di propyl
di t hi ophosphagge dhbudtdadr Bl bitchi-sohverdicly 8y0os8pbBl2 is either
transferred to and stored in pitch-donverted data unit 5c¢
10 of DRAM 5 or, as necessary, is played back by speaker 50
via multiplexer 9.
Data stored in pitch-converted data unit 5c is read by
DSP 8-3, and envelope processing is performed. This
envelope processing is done in order to change (set) the
15 timbre. 1In order to change the timbre of a sound of the
same musical interval, it suffices to vary the sound volume
of the sound expression and sound silencing (attack and
falloff). For example, the timbre of an organ can be
reproduced if, as shown in Figure 5(A), the sound volume
20 reaches its maximum value immediately after the sound is

initiated, a fixed sound volume continues, then'the sound

volume reaches its minimum value (disappears) immediately



t hi ophosphate)s such as dibutyltin bis(0,O- di propyl di t hi ophosphat e) ;
and the Ii I\e,ogA}I; Bhesent 15 tetrabutyltin is preferred. Aggihiypodigasst t D
silicon, ganic tin conpounds are preferred over inorganic
conpounds. " The tubes treated with the antifoul ant
conposition in the presence of a reducing gas wll have 20 properties
providing for a significantly greater “suppression of either the rate
of coke formation or the amount of gq@rbon nonoxi de production, or
bot h, when used under cracking conditions than tubes treated

excl usi vel yafitét the soundoisasilenocpdsi andnthet timbrewotfhaupibme pagsence
of a reducing gas. A preferred procedure for pretreating the tubes of

the cracki nge reprédidegeifNchsdshoshaigi riguet B¢B))! eheOkouhd VAWM
furnace tubes a redUC|ng gas such as hydrogén. containing therein a

concent rat 'xoéh&{eé Nee QN ;:%ﬁn\tr?ggme Bﬁﬁﬁiiigoﬁfte}h%h%o%ﬁ%r gy on Of

anti f oul ant onp05| Ion e re ucling gas can be 1 n the range

om shot J, PraLEE e 10,840 R RLELECERY D gt L0 o

Anot her enbodi nent of the invention includes treating the tubes of a
cracki n§ fmm 15 sbheneedngthe soypdhvedbme @rewsaoradiaidy §allarch as
hydr ogen, containing a sul fur conmpound to thereby provide a
treated tube. ThEnsDSPU8- -8pnpbenenveddpenproniisseti data is wiitherhe
reducing gas to treat the cracking furnace tubes can be any suitable
sul fur conpatessféntedrovi §8d sborefioinachredbee-pitbeesaedndattae uihdd r abl e
ability to i nhibit the production of carbon nonoxi de when used in

cracking opgjal# Oh®aM 5 or, as necessary, is reproduced by speaker 50
via multiplexer 9.

10 The data sfored in enveloped-processed data unit 5d is
read by DSP 8-4, and effect processing is done on it.
Effect processing is processing that adds a change to the
sound, such as an echo'or distertion. The effect-proeessed
data is transferred to and stored in effect-processed data

15 unit 5e of DRAM 5. When the effect processing is completed
after being done only.once, the processed data is expressed
by speaker 50 via multiplexer 9.

.If effect processing is done twice or more, first, the
first-time effect processing is done by DSP 8-4, and this

20 data is temporarily transferred to and stored in effect-
processed data unit 5e._ Then, if second-time effect

processing is done, DSP 8-~4 reads the data that is stored



Sui t abl e
sel ect ed

sul fur compounds utilized include, for exanple, conpounds,
fromthe group 10 consi-sting-of sulfide compounds and disul fide

conpounds. ol &fB{a0 Y, the sul fide conmpounds are aIkyI*&;b%;

groups having from1l to 6 carbon atons, and the disulf;i
are dialkylsulfides with the al kyl substitution groups 15 having from 1
to 6 carbon atons. The nost preferred al kyl sul fi de and di al kyl sul fi de

50y
e .conpounds

conmpounds are respectively dinethylsul fide and di net hyl disulfide.

The tubes treated with a reducing gas Vi ng a concentration of a

sul fur compound wi Il -have the 20 abi "'ty to inhibit the amount of carbon

nonoxi de
t he peak

monoxi de_iRykhe K@frocessiplg o ie St ORIE W dAd sk dadl iy

cracked 25 effluent "stream fromuntreated or conventionally treated

Ho08 fynndBle Wiy b7 exnariind Yca eshED D5RE, .o,

concentration of carbonegonoxide i,n the cracker 30 effluent stream from
LAgEaoPNIT S&+ om about 3 wei ght percent to about

cracker f
reduci ng

such t ube®€&RChsPrRCERE

5 wei ght

conceniration Zppr sdewebarssdn Figurend dnt nefezaed &p in desgaxibing

ef f | uent

cont ai ni njhe epkfatiocospodnthei DSPsavd whepdoniecgeneratjioayidewvigef or a

in efifiectuprdcdssedidat it Gaddid perfvtns Afe s¥dthd-

concentration and the asynptotic concentration of carbon
tshose of a

per cent of the total effluent stream_The asynptotic

stream 35 : The tubes treated with the reducing gas

reduction in the production of carbon

Sheet HassReen RapFagagde 4.

10

15

20

expansion processing. 1In step S1, DSP core 23-1 of DSP 8-1

checks the availability of main bus 12. In step S2,using
the result of the check of the availability of main bus 12
checked in step S1, DSP core 23-1 decides whether main bus
12 is in a usable state, in other words, whether another
DSP 8-2 through 8-4, CPU 3, DMAC 4, etc. is transmitting or
receiving data on it. This decision is made from the reply
of bus arbiter 2. If it is decided that main bus 12 is not
aéailable, it returns éo step S1, and the processing
beginning there is repeated.

if in step S2 it is decided that main bus 12 is
available, it proceeds to step S3. 1In step S3, DSP core
23-1 reads the data stored in compressed data unit 5a of
DRAM 5. At this time, data corresponding to n Ts is read

all at once. This Ts corresponds to the sampling frequency

An example is DSP 8~1 which performsl3 -

Thi s

||



- monoxi de when used under cracking conditions bel ow that - of tubes
treated w tfi,g4ikdis8 conmpounds but not in the presence Opce/ypeiaserN
gas. It is preferred to contact the tubes under 5 X
suitable treatnment conditions with the reducing gas havi ng a
concentration of a sulfur conmpound. The reduci ng gas, which contains
t he sul fur conpound, used to treat thé cracker tubes is preferably
hydr ogen gas. The concentration of qkhe sul fur conpound in the 10
hydrogen gas used for treating the cracker tubes can be in the range
of .from abd&or wameforio datautfol0 getengbing a torp efandildggunimgn thapprmw t o
about 1000 ppnw-and, nost preferably, from20 to 200 ppnmw.

The tenper gher @ dinld FrequedRly Wy dy therb, 1 reslucd Mo/ OBSL 0 hayédendbe -
concentration of the antifoul ant conposition or the sulfur conpound,

s CORGIR!SY WrbiAd BY0 B AGIRSS lh HHNE G aata CON aCTiNg

tenperaturé I n thé range upwardly to about n any event, the

ubes ar o CorTERERRAIRG Fo 21 i AT oM A Lke ot gy 1 vis SATE

tenperature in_the range of from about 300[err]F. to about
12000[ er? ] FPUspiéf-er ably, from about 400[err]F. to about 1800[err]F.

and, nost preferably, from500[err]F. to 1600[err]F. 25 The
contacting presddr &hies viadueholfi avdad tro Use is greatsy tthan Qr cegeal to
condition, but it can be in the range of from about atnospheric to
about 500 psi ¢he decilErieherisbmade Epenindisrdlilng v esmy et ben igif t he
range of from about 10 psig to about 300 psig and, nobst 30
preferabl y£he0 reanawinglS0 MiYst, if a large valud&f &flutd Ns&ds Shéeam
havi ng a concentration of antifoul ant™ conposition or sulfur -

a . . ¢ t
compound, | BusRRRG! ¢4 We brdodBiu NS I & Nacd PG cases taiiESLAOT 2

period of tinme Sufficient “to provid
ovide for the reduced ratcg?of c

For mat T 548 Er8fsaen Anrsnri SHEFRRAT o, e s inde REED “ehe
above-described processing (pitch conversion, envelope
processing, etc.) is done in DSP 8-1 through 8-4 and the
sound is expressed by speaker 50, that is, the delay time
from when a sound expression request is made until the

1S sound is actually expressed, might reach a value that
cannot be igno:ed, i.e:, the delay might be long enough for
the user to notice.
éonversely, if a small value of n is used, although
there will be little danger of the above-described delay
20 problem occurring, it will not be possible to make

efficient use of main bus 12, which has a broad bit width

(and therefore can transfer a large amount of data all at



-14- untreated tubes or tubes treated with the antifoul ant

w t hout the presence of a reducing- gas. - Such tine period for .
pretreati ngyd bsogsacker tubes is influenced by the speGdfpodleEL Iy
of the cracking furnace 5 including its tubes; but, generally, the .
pretreating . tinme period can range upwardly to about 12 hours, and

| onger if required. But, preferably, the period of time for the
pretreating can be in the range of from - about 0.1 hours to about 12
hours and, nost preferably, 10 from 0.4 hours to 10 hours.

Once the tubes of a cracking furnace are. treated in accordance with

t he procedence)desTakioyg thesengfagts inty ransideratiigustivcis iseteHr ged to
the inlet of such treated tubes. The tubes are maintai ned under 15
cracki ng cendialuensuth ahdto theo\deiay dthat amides from wheadurtsaindam
exiting the outlet of the treated tubes. The cracked product stream
exiting the iWN Taqiest is maRedriEatRd ig ;ﬂ.ﬁaﬁ@dj%."ﬂé thdthe

i nventi ve nethods has a reduced concentration- car bon nonoxi de t hat

|s 20 "O%rtiE@%”p Ehe” %%}”% P 5ddin aQ:OW%sdei%%a%-be %s%féf“:ked

product stream exi trng cracker tubes at "have not been treated with
an anti ouI%%L congﬂgition or a . sul fur conmpound or that have been
treat ed®w Bt LeR2 L Yant i f oul ant conposition or a sul fur compound but not
25 with the critical utilization of a reducing gas. As earlier
descri bed her ei Fhet Re T6o RO& 0% io0dh COMRLAsFRd data kedskibye DS? ©9Xecracked
product stream from tubes treated in accordance wth the novel nethods
can be 23-dsdnt B&epalbdutiss subjsicyied For expanshosf progessinge i%0  car bon
nonoxi de concentration is | ess than about 3.0 wei ght percent and, nost
pr ef er abl ystepesdar band in steposisge DSEPncoxe 23i-An des ildess whisthez @onei ght
percent. _ Anot her inportant benefit that results from

the treat mpgbref theaekpandeacdaltu tihe pRAVES! I i@ BRheedwdrds,Ukhkithie®d an

antifoulant conposition is a reduction in

10 it is necessary to perform pitch conversion on it. If it
is decided that there islno_need to store the data in DRaAM
5, it proceeds to step S9, and the n Ts portion of data on
which expansion processing was done is traﬁsferred to
multiplexer 9. Then, the transferred data is selected by

15 multiplexer 9, is output to speaker 50, and is expressed.

If in step SS'it!is decided that the data is to be

stored in DRAM 5, it proceeds to step S6, and the
avaiiability of main bus 12 is checked. The processing of
step S6 ahd step S7 is the same processing'as the

20 processing of step S1 and step S2, respectively, so an

explanation of it is omitted.

T



‘the rate dof coke formation in conparison with the coke formation rate
wWith untre S or tubes treated W th ang nt
conpdsitioﬁ*@g%éﬁﬁfhout t he presence of a reducing gas dﬁ?&h%ﬁgégh
treatnment. This reduction in the rate of coke formation permts the
treated cracker tubes to be used for longer run lengths 5 before decoking
iI's required. Now referring to FIG 1, there is illustrated

by schematic representation a cracking fu.face section 10 of a

pyrol ytic cracking process system Crack furnace section 10

i n¢l udes pyrol ytlffcmcgté? SPaADSP Ofo 8 23cnaal§baaet;wtnaeemaanf ®RspnQVi di ng
heat energy reqU|red i nduci ng the cracklng of hydrocarbons.

Cr acki di
acki ng C%{IHV%:%D ‘Ehu 3 Qflj Scl848 E8“¥€E%O Z3h8 Mmé“éor% k3kes

zone 16. Respe zones are &ction coi | s as tubes
18 and rad| as_tubes carb n,feed tock is
conduct ed tc;h?1 xpans+%?egr%ﬁe%%ﬁ e@?FBnaPﬂbggAIgrBégﬁg cgﬁd

which is in fluid f] ow cemmuni cati on_with convection tubes 18. Also

during the t¥eES®ntt oln (PRSETBERARFION dakpaHRikgSPuPEAPBAY S WHE Mdifur e
of hydrogen gas and 20 antifoul ant conposition or sulfur conpound can
also be 5 bumnicted to the inlet of convection tubes 18 through

conduit 22. The feed passes through the tubes of cracki ng furnace 12
wherein it is hearlssl processindgi of the flewphastuia Figarec6 tis dotecdn
cracking or, in the 25 situation where the tubes are undergoi ng

treatment, tghe samé %yeﬂéﬂ:r@ﬂpérsatn@ﬂkoﬁgﬁpsmt HEewelhe ehf:'wé%@r figm

cracki ng furnace 12 passes downstream t hrough conduit 24 where'it is
further progggs 0 t ag ge y efsar operate
cracki ng furnace 1 O%%é a?ﬂ§|£§%% ?g %8ﬁ€e§§ Fh?ggghtgggdﬁgg ?8% 0

burners 28 stored in post-expansion data unit 5b, the processing done

10 in step S4 is pitch conversion processing, and in step S8
the destination to which the data is transferred is pitéh-
converted data unit 5c¢. In DSP 8-3, the data read in step
S3 is data that has been stored in pitch-converted data
unit 5c¢, the processing done in step S4 is envelope

15 processing, and in step S8 the destination to which the
data is transferred is envelope-processed data holding unit
5d.

| In DSP 8-4, the data read in step S3 is data that has
been stored in envelope-processed data unit 5d or effect-

20 processed data unit 5e (if effect processing is done two or

more times), the processing done in step S4 is effect



of cracking furnace 12 whereby the fuel gas is burned and heat energy

I s rel eased. - The follow ng exanples are provided to

further illustrate the present invention. 35

EXAVPLE 1 WO9%/59132 This exanpl e describes the experi mbatar sl
procedures used to treat a cracking tube and provides .

- 16 - the results from such procedures. A conparative run and
an inventive run were performed with the results bei ng presented in
FIG 2. A 12 foot, 1.75 joch I.D. HP-Modified tube 5 was
pretreated with sulfur in the formof 5 ppmw di ret hyl sul fide for a

period of thiessHoNES and inDkeBphgBsthéi destDhREivastbnihoelCceHewi th 26. 4
| b/ hr IBsteamgﬁ%'l&S Ib/h?B%itrogen at 400[err]F. and 12 psig

several f%§%§3p§%2€§€%8£efP deigcéff&c&%ﬁ?@&@s&?ﬁcﬁaég unggcsesed the

reactor tu rage tenperature e reactor tube was

cxper et al “urhf “aSSHBE "Bhbye  wstBLURGOLIRE HRRGELECAdeLICLIS |

experi ment al eam was charge
rate of 7.6 I b/hr while continuing,to inject 15 .
concentraithﬁﬁoinﬁﬁmtp9ﬂMLasEﬁh@H%'éBngéQEFSn toeagﬁﬁbgﬁh??ﬁﬁﬁhmﬁglﬁeld
constant at 67% DMS injection was -continued at 500 ppmfor 9 hours

i nto cisackdemjice hereads daba ceruespondingstppm T8ralheatcPBFRdeEh8f t he
run. Car bon nonoxi de production in the cracked gas, which is 20 an

i ndi rect npssdre oé poetiegre ddtaoksnprowessed alhoattoned,tandufbout the
run. In a subsequent run, the sane tube was pretreated

with a DVELIwskogent "prboéess dhgp €hd pPBLessed n Totportide oFfdata
concentration during pretreatnment was 25 500 ppmw and al |l other
ConditiOnsigw%fiﬁfﬁhSfﬂ@odﬂﬁiﬂgor other memory all at once, so a
broad bit width bus can be used efficiently, and tone
10 generation can be done without the occurrence of any delay.

The distribution medium by which the user is'provided
with computer programs that execute the above processing
includes, besides information recording media such as
magnetic disk and CD-ROM, distribution media by networks,

15 such as Internet or digital satellite.

As described abov;, with the tone generation device,
tone generation method, and distribution medium, the
aritﬁmetic processing device reads, via a bus, data for
generating tones stored in a main memory unit, and when it

20 generates a tone using the read data, data of n times the

tone sampling period is handled all at once, thus making it

possible to efficiently utilize a broad bit width bus.

1



the pretreatnent and during the cracking run. The car bon nonoxi de

production | racked gas was noni t.or ed. r bon
nmonoxi de th@@hgﬁggions in the 30 cracked. gas for both of Eﬁ%“?ﬁ%@”@fe
shown in FIG 2. Car bon nonoxi de concentration showed a peak of 8.3

w . % for the DV5S only run while a peak of onI % was
obtai ned for the DVS/ hydrogen run. The carbon EU!HM" nfration
in the cracked gas remai ned 35 hi gher 4 t he DMVS m’ sever al
hours unti | t he coke fornmed on the Tube surface n|h1z tions
to carbon nonoxide. These results clegglgyzdgnonstrate

- 17 t he advantage of utilizing DM5 I n a reducing envi ronnent .
EXAMPLE 2 Thi s exanpl e descri bes the experinmental 5
procedure used to obtain data pertaining to the addi ti on of hydrogen
(reduci ng atnosphere) with an antifoul ant during pretreatnent

i njection coil. The experinental
apparatus included a 14" 10 | ong, 8 pass coil nmade of 1/4" QO D. Incol oy
800 tubing Wi & vese hgaherdat boh h@edtser Rdviagpanabpithinetde

el ectric tube furnace. In one run, 50 ppmmtetrabutyl tin (TBT) was

inj ect ed WrdbSdRARNG Hewid®| 454 ) a ARdin memakgr Qa¢fckotoAnBete@dnyf athirty
m nut es at an 15 Isothermal tenperature of 1300[err]F. in the firnace.

The tﬁ ¥f@ t hen di sconti nued and et hane was char ged to the
react or at a rate o 45.5 g/hr Stean1mas charged with the ethane to-
the reactor at a rate_of noxi de in the cracked

gas and 20 preSSLweﬁ%ﬂ%paﬁivgﬂﬁtfﬂengﬁgf8anoPFV%EFe ﬁBnFtEFéél

means that reads, via said bus, data for generating tones
from said main memory device;
10 tone generation means generating tones using the
data read out by said feading means, and
said reading means and said tone generation means
collectively handle n times, where n is an integer greater
than or eqhal to 2, the tone sampling period.
15
2. The tone genefation device of claim 1 wherein n is
set to a value such that the user is not aware of the delay
time from expression of a requested prescribed tone until
said prescribed tone is generated and expressed by said

20 generation means, and the bus can be used effectively.



continuously throughout the run of eighteen mnutes. Coke producti.on,
in the cracking coils was then measur ed: by anal yzi ng the carbon

di oxi de and carbon non ——praduced whet burning out th a
st eant ai r W8 995W3%t ure ? m # run, 50 ppnm tet ra%%ﬁf}lfgg}&sow

was injected with 1.7 s ﬁ H@Q m nut e hydr ogen at - |dent|cal
conditions as the previous run. ® |s i njection was then stopped and
et hane was char ged to the reactor “identical conditions as the

previ ous 30 run. Again, carbon nonoxi e production in the cracked

gas was nonitored and coking rate in t furnace determned for this

run which also 3asprd EbﬂStEEHeratlom Ay ese dBectakinny whteedfi tRasured by
t he carbon di oxi de produced on burning out of the reactor coil was 35.

585 g/ hr, Hﬁ?'fﬂ ggfgﬁggg%sgééglL¥ﬁ£§s§l£h@9dgﬁe bud 03 g/ hr measur ed f or

the run t car bon nonoxi de produced in the
cracked gas durlng t he runs was al so significantly | ess for
the run that injected the TBT/hydrogen mxture as conpared to the

TBT only run. The results are shown in Table |I for E

These data showtthBR adeemputer eBtegbaipment SYFFﬁchﬂﬁﬁBﬂdaFn Ea?Edu0|ng
envi ronnent w || significantly enhance the reduction of the coking

rate 5 andosteCPUpdachosh biscaanhdnanpadiadpreaesfercthaked gas.
10 Tabl e | CO in Cracked Gas -
(W. % generates tones, said computer entertainment system wherein -

said media processor has an arithmetic processing
device, a main memory device, and a high-Spéed, broad bit.
width bus over which data is transferred between them, and
10 in said data transfer, data of n times (where n
is an integér greater than or equal to 2) the tone sampling

period is processed collectively.

5. The computer entertainment system of claim 4
15 wherein the arithmetic processing device, the main memory

device, and the bus are formed on a single semiconductor

chip.

6. The computer entertainment system of claim 4
20 wherein the arithmetic processing device consists of one or

two or more digital signal processors.
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0 .
%:- ESi | MS 1. UIMIMM'"“HI uutl ng a2t 3ge of a thernal (Z:-rgcki ng

furnace with an antifoul ant conpo '5i t% oA prior to service under thermal
cracking conditions so as to provide a treated tube having coke formation
inhibiting properties under thermal cragking conditions, said nethod

conpri si ng: contacting under an atnosphere of a reducing gas
said tube with 33i ¢dhentompuitart ergrasdinmentc ayyien rgf alaibpolind of tin, a
conmpound of sili-con, or a combination of said compounds. 2. A method

accordi ng Qﬁeggghnll wherein said reduci ng gas conpri ses hydrogen. 3.
A method according to claim1l or 2, wherein said antifoulant conmposition is

said tin compoudetasgital AU ARG Wb B g Sinihist Sy S21 d

tin conmpound is accordi ng to any one of
t he precedi

cl qi nB, mhereln essenti onl tin co ound erves as
the anti foﬁ?‘gﬁPSl@n processing meap 3&#’% ‘?ﬂ}%’%f?sa e CB? %t ecedi ng

clainms, wherein the .cconcentration of said antifoul ant conp05|t|on in said
at nosph®r edatasafd PASGHC IGRRVEES oD iBFQGRs S deAnT rdi aRhAnaeH et o

about 10,000 pprmw. 7. A nmet hod according to any one of the precedlng
cl ai ns, whéregnenocy whenadthendomnesis genarahadd ant envyaigre ature in the
range of from about 1000[err]F. to about 1300[err]F. 8. A et hod for
reduci ng apgobeestingt means thatb@hanges the timbre of the tone and an

effect means that changes to the tone.

10 8. In a tone generation method for a tone generation
device in which an arithmetic processing device and a main
memory device are connected by a bus,

a tone generation method wherein
said arithmetic processing device includes a step
15 in which data for generating the tone is read from said
main memory device via said bus and
a step in which a tone is generated using the
data iead in said reading step, and
said reading step and generation step
20 collectively handle data of n times (where n is an integer

greater than or equal to 2) the tone sampling period.



nonoxi de present in a cracked gas stream produced by passing a hydrocarpon
streamthrough a tube of a thernul -cracking furnace, said nethod

conpri si ng; | ' e of said thernal nace
by cont act‘l'vr?g”ésgpé tubﬁl@i}"ﬂ@lﬁﬂug mgas cont ai ning a sul fgg:%"g?%%gélld to -
t hereby provide a trea ar bon nonoxi de producti.on inhibiting
properties; and subsequently paSS|ng sai d hydrocarbon stream
CASE 33326 -20- through said treated
tube while maintaining said treated tu under suitable cracking conditions
t her eby producing said cracked gas str€am having a reduced concentration of
car bon nonoxi de, bglwnéa?dnéﬁaﬁgahrmé'tnad 8s describA&dnmehhedlaamcerding to
claim8, wherein said sulfur compound is dinethylsulfide. 10. A

met hod acgRereiy £2i8! A #6858t Lo 5)’“65%8 EHEhCQHSE”ihét 488r0isSabg sul fur

conmpound 1 n sald hydrogen gas Is in the range of fromabout 1 ppnw to about

10, 000 dj t

mherelnpsgy%r dﬁce%econc §@|2%§§§ %ﬁ?g 8x %8%? %o%g é %Efﬁg% t he peék
car bon npnoxide concentration saL cracked s . streamis in % 8 range of
{ r om aboutORE if CHEIRes te tu’tlBl:Eb%ﬁ% SOTEFGRIDEA LaRE IF genatatsiked gas

stream
5 and expressed by said generation means, and said bus can be

used effectively.

10. A tone generation device in which an arithmetic
processing device and a main memory device are connected by
10 a bus,

a distribution medium to provide programs whose
processing is executed on a tone generation device and
which can be read by a computer wherein

said arithmetic processing device includes a step

15 in which data for generating the tone is read from said
main memory device via said bus and

a step in which tone is generated using the data
read in said reading step, and

said reading step and generation step

20 collectively handle data of n times (where n is an integer

greater than or equal to 2) the tone sampling period.
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