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improvef epparatus lmoluding s gensrator with or withoui =

:-fuﬂ watar gen ﬁnﬂ synthesls geses or gases cattaliing bydrocervons

“laaridfadtory ohd eoonomiosl menner, o .

‘more oonduits disposed ‘ebove the zrate and bslow the botiom of

. for ths introduction or rempval of fluiqs.
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Thisz inventvlan relaves to Az sppsratuz asd procesa for

a

-

Lhe npnamsiscsure of industolsl snd nower ZRESD.

The inveation 19 cohcerned wish improvenanta in sluch
apuaratus dﬁmprisiﬂg oo conéisting of & goumnermbtor provided with
o grafe, prelerably an zuianatically opﬂratsd'grata.

The sapra"gonerator? as usad herein tneludss ﬁ prodaser.

jihen using 2 generastar sravices wish an sutometically !
pperated gruta 'éifficu;tias gomeilmes arise owing to the grate
bgipz subgectad 40 too hlzxh temperatures wilch ranﬁﬁr 1t NECEHES- ?
ary to renew the grats st felrly frecusnt leovervala, 4Abtampia :
have baen made to overcome Shisg ddifficulty by pra?iﬂihg & Jeckat
bpiler sround the generator but this hes tha disadventaze of inq.:
sragalng the fusl consungllon. . .

It.is gsn objsct of thy presant thventidoa to avercome shis

dissdventezs,

T: la a fupther objeet of the Invepntlon to vrovids an

Sl e

reganarajor auitable for aze in the mensfeciurs of all kinds of

industriel =nd power sages; for erampls blus watsr gas, carsured=i | -

gtlah ae benzeans, tolusne, batadisns or other olefines, in a

B T

The prezent lnrentlon aacordingly provides em apperetus

FRIE TR

i
P
|

] :
o
v
e
.

i

for the manufacture of indusirial and ﬁnwar zages which comprices
a generator providaed with & grate, preferably an aatomatically

uparaﬁsd grate, & reactlon =one cr indénﬁescant fusl, ong or

thﬁ”reacticn.znna, for introdustion end remowval of fluwlds, one or

mera confuits détsposad Leleow the grate for th: adnlasionm or
remaval of gasas or vapours used Jor or produced in ths resstiong . o -

ona or mera conduits at or above the Gtop of ike . remotien ezons

=8




menafestirs of weber gzas which comprises blowing a s0lid

Furthermora, he sppereius preferably inelndas &
rygenarator which 12 concected to the generstor, for exsmpls,
by & ¢opduit Jolnlng e polut at or near the top or the bottom
of the gemerator and a point at or neer the Loy or the bottom
of the reganargtor.

It will be understood that the spparatas accarding %o
the ievenilon will lneluds means for introducing fusl into tha
gengraior end removal of ash and valves nenessary for con< _
troiling the #low of flulds throush the gensraotor sod reganﬁratnrf
and may also inclufs conduita edditional tu thoge mentioned ahuva;

The pressct inveniion sles provides & process for ihe

carbonegsoua fuel with an oxygen.contalnlng zas 11 a Z2anerator
provided with a grate to produes an lncsndesosnt reaction
zane; pessing the hot blow geses leaving the reactlom zons to
% regenerator to haat the =meme, passing stean through the 3

hasted regemerator and thence to the top of the said resction

mone (o producs watsr pas, famnviné”watar gaa and undeconposad
sbeam from the gemerator st 8} lgest ope point batwesn the
boktem of the reectionm zone snd the grate, %ths positlon of
sald point. of -rampval being choa&n-acaéra;ng to the teapsra-
turs end sensible head raquiréﬂ in ths weter ges.

| Preferably, a part of the waber gas and undsécom- E
posed atcem le removed fram below the zrata, :
_ A few embodldents of the inventlon will now by
q&scriﬁaa by way of ﬂxam@le with rafereccs to thsz
achmpaﬁying dlagramestio drawiaszs, 1u whkioh llke varts

arg indicetad by llke reference oharaoters, and in waloh

-5=
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Filz, 1 is & dlsgrem:stic drswing cf =n appersatus
avcording fo e Invertisn sulteblys Tor Lse mmnufaatura.uf
blua water gZ8s;

Fige £ 18 & sioilar drewlng of an epparatus sultable
for the ammnuleciuee of.narhurattad Hater zas;

Big, 3 18 8 similar drewing of on spperaius suitsble
for the manufacturs of syﬂthésis gasj

Flge 4 is & aistlar drewing of & slaplificd spvaratus
gonzistine of & gensreigr only lor the aaqzfaciurs of
cerburettet watar gad;

Fig; E ie o gimilar drﬁwiﬂg 2% B alaplifisd appafatua
goasisting of a zanzpator only for tha meawafacturs of
sFathasls geg;

Fig. & 13 a similar ﬁrawing of an apparatus conslading
of & gensrator and two swperhzaters for ithe menufacture o7
carburdtied water ges; B - .

Fip. 7 ia & similar drawing of aﬁ épparatus aonalating

a® o genseator and A avparbaster for $he menufacture of

garpuresied water gas;

Flz, @ {3 & siﬁilar'drawing of o apparatus consisting

of B gengrator and pegenerator lvidsd into two parts for

tha'manwfactufa of  parhuratiad waisr gag; | : i

313, § iz & similar drawlng of a modifiecatlon of $he
mpparatus shown in Flg.9;

Fig: 10 L8 a aimilkar drewing of an spparatus conslating

.
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pd & producar and o rag&herato: for ths maoufecture of oro-
duger mas;

Fige 11 is & zimilar frawing of &n spparatus consisting
o v genersstoy and regsveretor Tor thP sanztacture of
CEkhL sttaﬂ watgr as)

Mg. 12 15 o slmilar drawing of an apperaius consglating
of & gefzrator and fwo regeaersiorg Tor tis manufactures of
gynibedis gua, asd

Tig. 13 is & simller drawing of an apparabtszs consisting
of 8 ganzrator and two r35eneratorﬂ, alag fﬁr the menufactura,
ol ayhinesly cas,

fdalerring to Fig.l of the drewlinzs, the geperator 1
" hma en autataticelly oparated srats #. The re=eticn =one
ls indisated ty the mumsral lm, tﬁe portior of ihe fusl bed
gbovs the reactlon zons by the numeral 1b &ni tha ash bed by
the numaral 1a.

Tirg ganﬁratnr im providad with conduits 34 24, &, 6, 74
"By 9, 10 snd 11, oontrelled ruspuutivéiy by valrez DBe, 4a, Ds,
ag. Ys, £8,98, 108 end 1ls; The generator 1s joinsd to the
ragenerafior 18 by the condult 13 sontrollad by valve 13 aad
the confult 15 hes conngotad to it condulss lé, 5, 18, 17,
ard EE, cantrnlled reaganuiv=ly by valveﬂ lig, 53 lv_#

173 anﬂ BEa. T AL the bottom, ths regenﬁraqor 14 1s provided

.witn 8 oondult 18 controllsd by valve 1Ba =ng connavted to

& further oconcuit 19 contrclled by valve 19a. The conduii 1%

has en outlat conduit 20 conirolled by valvs 20 and an inlet
eponaultd Bl ¢ontrollad by velve Bla. FinaLly, the regcnsrator
L8 '1s provided ix the slde thepsolf with sootier condult B3

poairolled by & valve E3a haviog brunches £4, 2B anf 38 con-

trollad regpaﬂtivﬁly by valves E4m, Eﬁg, and 3fg and

."‘._ i
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addlsional eondults 2d, 27 amd 28 controlled pagpoctively
by valves 26a, 273 and 883 aro provided in the side of She
Zanarator.

Solid fuel such 48 coke la Introduced inte the generator
1 and the plant ig operated a3 Followgs-

Elow eyvele. The whole or the ma jor part of tha air
or athsr oxFzen-vontalning gas smrloyed la introduced
thrgugh the conduit 4 and ie pre-heated by the heat atoped
In the ash bed lc above the grate 2 resultlng from & previous
operation. In the reactlon zone a part of the fuel ia
burnt and & part of the heat of ths blow gases formed
remaing in the reactlon zone la. Ths blow zaass leave
the reaction zone &t the average Gemperature thereof and
may be uasd alene or with the addition of secondary saip
supplied theough cuﬁduih € Go pre-haat the fuel 1t above
the reactien zone and then lsave the gemerator a2t a pre-
devormined tempersbure via coninig G. The blow gases mlone
or In Edmixﬁﬁra Witk addifleonsl fusl adnitted through
condult 16 ani 1f mecessary with 2dditlionsl alr or other
ﬁxygan;-c-drnﬁa;ining gas gdmifted through ¢ondult 17 are uvsed
for heating the regenspator 12, and tha gassa leaving the
regenerator by conduit 18 araT_usaJ;"l.- _fur' genorating stean
reguired far the pmuues# or for other PUrpoHes -

aas malking tycles .

(&) Down gas making aycla- 3tesm anﬂfer earbon

tiinxicle glone or in admixturs with othar gooed {mcarding

to ths proparhiaa d&sired in the zas to b producod) wre
introduoed tnto the bottom of tha rageharebor 12 by condult
18 or by & aaparé.ta condoit (mot ahown) and ere heitsd therei;
%o & pre-debarmlred betpersature. Tha gases leave ths

ragensrater 12 by eondult 15 amd either alone or in ad-

R S,
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rmirtures with steam and/op waten srd/or carbon dicxide admittcd
through conduit 14 ars intreduced into the generator 1 throug
ona or more of tha conduita & {vis 23),7,8,%,10 and 11. The
iaspa then pess through bhe resction zona la. ﬁftar leaving
the reaction zone a part of the goses produssd togethar with
unrdascemposed steam and/or carbon dloxide may be removed via
condulta 28 and 27, or a part of the hess of the gases prow
duced may be stored In the ash bed ;gabﬁve the grate 2 and the
gages repoved via conduits 3, op only & park tay be removed
via econduiis &, the remainder being remeved vis conduls 4. Iis
rart of the gases is rewoved via can@pit 4 1% may be coded if
requlred befara reaching shs grate bf the lnjsciion of water
or atemm or obther zases or 01l by copduls 25. The sensitle
hegt of the gasss learing the generabor mary be used for the
generation of Efe&m. If desired part of Sbe gases leaving
the generator may be pe-~oyoled via condult 19 to the
rogenepator, the remalvder boidng removed via Eonﬁuiu 20.
Addiblonsl water and/or steam may be admitted iff desived
through condults Z1. L

(b)Y, Dp pas making cysle. 3tean Swﬂghr carbon dioxide

iz introdnesd into the generator 1 through the cordult 4

and 1a superheated or pre-heated by the heat stoved in the

ash bed 1o above tha grate 2. The stsam and/or cerbon dilozide
then pasaes through the resction zens la aml the produchs

are removed through one or more of the condults 7, B, 9, 10
and 11 accordliog to bthe prepertiss resvived in. the zas to

be profduced and the natwre of the fnal used. The gages
leaving the generator via the condult 15 are rewoved via

condult 5.

JQJ,FH*'“*x ~ BEeferring wow to Flg.t of che draﬁinga, the appsaratus
ig similar o that shown In FPig.l tug in pddltlon 1s pro-
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vided with condults 5, %0, 51, @2, 33, 38, 35, 37, %8, 9,
43, 46 and 47 eontrolled respectivaly by'valvas 15z, 308,
5la, 32a, 5%a, 54s, 352, 372, 3Ba, 59a, 40a, 488 and 47s.
50112 fuel such a8 coike Iz Inbredmeed into the genervator
1l ami the plant ls operated sa followas
Blow cyelsa. Thia 18 sarpiced puts as described above with
refersnce to Flg.l of the drawings sxcept that watar snd
abeem may be Introduced inko the Wlow gases through condult
S_E before they enter the regenarator and oll or tar may be
Intpoduced Inte the blow gaaea Le&ving the regenerstor 12
through condnit 1B.
gaa making ¢ycles:

(a). Down gas waklng eyole. Steam andt/or carbon.

dipxide with or without one or more of the aubatances old,

tar or hydrocerbon gasea (all of which will hereinafier be
refarred to a8 "oil") {(rRocording Bo j_t-'.the propertisa desived in.
the gas Lo De pmﬂ'ﬂ.éaﬂ.} 1a 1n1=x-nducéé .__!.m‘.m the bottom of the
regenerator 12 by the condult 18 or by & separats condull

im0t shown) ard ir hesated thareln be 8 pre=-determined Sempers-
ture. The gades iaave the ragenarﬂl.tﬁ;- by the condniy 13.
Steam and/or water may be admltted by the cerdult 14. Papt
of the gae leaving the regenerator may be sllowad tp leavs
the oystem by the condplt 46, 0il Deing lntroduced 1f desired
through conduit 52, and cen be used far heating purpnses or
gubjeoted to fmxther» treatment. The gases in the condult

1% are then luniroduce lnte the genorater X via one on more
of the condulta 6 (via conduls 20), ¥, 8, 9, 1t and 11,

Part of tho gas from the conduit 13 wey, however, be sent

vin pondult 34 o be mized with the gasoz loawing the
genspabar via the condulta 3 &a herginartar desoplbad. 011
with or withoub water or steanm ia. 1nja.atad by comtult 35. The
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gasoa which enver the generabor pass through the remctisn
Zone la. After leaving the reactlon zone & part of the
gaz2a produced together with undeacomposed steam nay be
removed via conduita 26 aml 2V, and Purkher oil and/or abeam
or water may be Injected vla condults 38 amd 29, or & P&t
of the heat of the gases produced may be rtored in the ash
bad lc zbove the grate 2 and the £E82a reMoved wia pondulis 3
or only & pepk may be removed v1a comdults 5, the remsinder
‘belng romoved via conduit 4. IF water is added via condult
38 the gases 1n the condult 26 may be sent to the regenerator
for further heating vis the comdult 40. If & part of the
‘goaez 19 pemoved ¥iz condult 4 11.*. nay ba cooled 1f raguired
before resching the grate by mjaction uf watar or stomm
or other gases by a condult 28 uuntzju}_l_ad Ly a4 vElve 235-

'The senalble heat of the gases leaving the génerat:ur ma;f

be uaed for the geperatlon of sta_am'._; 1f desired pars of
the gassa leaving the gonerator may b.a Te-cyoled via a
conduit 1% to the vegenersator, the rémﬁinﬂar being ramovod
via comduit 20. Additional water and/or atemu may be
admitted Af desired shrough condnit 21.

' (b). Tp gas making cycla. Stemr 1% introduced into the

generator 1 thmugh Ehe condutit 4 ard Is auparheateﬂ b}r the k.
hant aturani in the ash hed lc sbove tha grate 2. The ataanm _
bhen passea through the reaction zous la and the producta ape
removed through one or more of ths nn:tﬁiui‘sa & {v.ia. 2.9}, 7

8, 2 and 1. The gases lesving via eondulsa ¥, 8, and 9

‘paea phrough conduit 135 and if desired may losve tha aystem

via conduit 5. Additionel ol may be injected bhrough one
c-:-.nmra of the conduita 30, 31 avd 37, Furthemnore, shHeam
or waber may &lso be introduced through sondult 37 and it
will be seen that the gages passing through conduilt 11 reach
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the regensrator &b the bLotiom thereel V¥ia eowduit 47. During
khely pasasge up the regenerator they are further heated and
forther oil may be injeoted through one or more ol the son-
duits 15, %2 and 33. Instead of rencving gasss throngh conduli
4% they méy be fod through conduits 13 and 29 and removad via
pondult & in whlch they may be mixed wi_th gases leaving Ghe
ganprator via condnlt 5.

Refarring now to Flg.3 of the drawings, the apparaius
1a aimilap to that shown In Plg.l but 1o addition 1% i3
provided with conduits 41, 42, 43, 44 and 45 controlled
respoctively by valves 4la, 42a, 43a, 44a anl 45a.

Jeldd fuel auch as coke ia infroduced inbo the generagor
i and the plant is operated as follows:

Blow oyele. Thla ia carried out &3 deseribed above
with refepence o Flg.l of It-he drewings eXceph that addltional
air may e introduced via condnita 43 and 44 and a part or the
whole of the blow g&s9s may be removed through ons or more of
the condulta &, 10, il and 4bL. |

Gaa making e¢yclest _

(a) . Dawn gas making cyola. Sta_.an.a. and/or carbon dloxide
and/or hydrcesrdopas alons or in admlxzjure with other gades

{segording to the properiies dealred in the gaa. 5o Dby produced)
sve introduced lato the Dobtom of the regensrator 18 by the
condnit 18 or by & separate conduib {nnt‘. shown)] and ara

heated theralzn to a pre-determrinad femperaturs. The psaes
153:75 the regensrater 12 by the condnik 13 and are introduced
into -tﬁs genarater 1 througd one or more of the conduita 7,

8, &, 10 and 11. The gea 1z then passed throngh the reaction
zone La,. After lsaging the roastlon zone the whole oP A pars
of the gases may be removed. throuvgh the goniulta 26 and 27

sr a 'p.ﬂl:‘t of the heat of the gases may be stored in the ash




ved lo sbove the grate 2 and the gases removed via the

eondult 4. Tf dealirad part of the grses leaving the gereraior
m&y ba re~oyuled via conduls 19 o the rogeneratar 12, the
remalnder Toing remeved vla condult 20_;. Anditional weter andfo-
abesn mey be adnltted If dealped thrﬂugh conduly 2l.

{b)s Un gas making cyele. Stesm apd/or cerbon dioxida

and/or hydrocarbong alone or in admixturs with other gases
{socording to the pr?partisg_ dedired in the ges to b2 produced)
ave introduced into the boLkom of the regenerator 12 by the
sonduit 18, The gasv.-_{ 1eave tlhe regenerator 12 by condulf -&1,
additional water and/or steosm and/or osrbon dloxide being
lotroduced Lf dosired through comuls 4. The gas ia then
paasad through the econduits 3 into the génsrator 1 passing
through the reaction zone 1z and learving vis the conduits 7,2,
9 and 13. AlGernetively a p&r‘-‘.i ar ths whole of the gases may

The depbth of the reactlon Zone 19._1)1&3- be regulated by
controiling the pre~heat temperaturs of the alr, the velocliy
of the blow ghsead, and by introducing and removing the alr end
the gesea produced and the blow gedes av 'var:r.r:l.n.-g pelnta of
the peneraior. _ )

If oll gas ia ia: be producer 1% is: .a.ﬂtmtagquus bo generamw
producer ges ip the generator lnatsad of lr;lue waGor ;.,;-as. A park
or the whole of the producel gas may be turnt by means of sip
or other grrgen-~eontainlng gasca and the sensibls heoat of the
p:;oé.uct may be waed dimsetly or lndirectly (l.e, welng & re- )
-geTerator and naing the regemratj:a_r a}_t:é.mtalr for haating
gadas or vapours aBnd using the se.r.a..si.‘ﬂ;':heah of thase grees
leaving the regenerator for uraclring}_"tg: orack oil or

. hyﬂ._rgu&i-‘bﬂn geaes. 3lmilarly & part or _tha wholes of $he water

g25 may be bornéd aod used In the same maommer 1f the aspparatus
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ig uged for making

Frater gag inske=d of produssy #aS.

iera then one rezecaraior mey oe used or oo ragsnerator

eey be dividsd inie bwo parves isterconnected by 2 opzdult end
§

?alvs, iz wpleh cese both parts ars heated tozether in ons
eyels sad tie btwo pards Used for dlffersnt purpcees in fis
othas ovole.s Thls embodiment of tﬂa.invantlnn is dasoribad
aoprd muliy hearsimefter’ with reference to Plgs. ¢ and 7 of
the drawinegs, The g&sés, glho, may bs taken ocut ol op
brqﬁéht into the regeneresbor &% dlfliesrsat poinis with prs-
datarming’ temparetures, for exemple,_bj:uaing ths gonduelts
85, 84, 85 and 3, end if deaired -ye-cycief By means of tha.
uuﬁﬂuit 35,

Rafaprsing to Tig, &4 af ﬁha dfawings, this iliuﬁtrataa
g8 gagerator sulteble for the wunufecturs af cﬁrhurattaﬂ watar
A3 or oil gaE.

Tn sddltion to parts eommon to Tigure I, the apparatus

'_alac sompriszas sonduiis O3, 84, BE;, Z6 and 58,_uantrolleﬂ_f

- raspsetlively by velves 038, S5da, Bba, S5da ard B5a, sod Deat

axehanger og boller 57.
Salid fusl such aa egke is introduced into the

gﬂn&ratar 1 and the appeareius ie cpereted ez followa wien

“papufacturine carbureiied water gea.

Mhers izc no sapsrate blow oycle snfl ths gag naking

gyales are affected as follows:

fa), Town pes making cyolia. Oryeen togebher with

steem snd/or cerbon dioxide is introduoéd through the comdali

®; being pre-heated in tha heat exchanger 57, and’ the gas

formsd ir the rasctlen zone lg pesses through psed af the

12,

L

-
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ash ked lo, a part neesing thruugh apndults 3, oil and/or
tar belng injeptad througn the conduita 53 snd ‘54, the
carburetted watsr ges producad leaving the apporetus throtsh o
the bottom bpanch of the condults 3, Ths remainder of the
gages produced peswes through the whole of thg =sh bed lo emd
leates via tha condult 4.

{b) Up ges making cyola. Oxygan togather with steam
anﬁfbr ecarbop Aloxides 1s introducad through the conduit 54,
proveeds through the san bad g, in which 1% ls homteds A
pert of the gases producad In the reastlon zond la laevas
via the eonduwits & end 11, oil anflfor tar belng injestad
through the comdulta 34 &nd 58 *eapantivaly; fha repmalindsr

of the geses pru&uuaﬂ laaves throush the oonﬂuit 8, giving ' jﬁ

FERTI

up heat to the bokler or heat sxohanger 574

- Tha apparatus san also bs amplnyad for $he manufﬁcture
of ﬂil gas, in which casa the genaratur 1. is substituted by
a gas produosr, in vihich praduoar g83 iz manufaciured irgtsad ?_,;

of watsr gas, and atesm or gtpan and &ir is smployed instead

of uxygan tugathar with steam and/or narbon Aioxide.. In this L
oass 8 part of tha pruﬂucur gos may ba hurﬁt bo Core 1njacting .

the Dil;

. meferving to Fig.5 of the arawings, this illustrates
an. apperatus suliable Tfor the manufacfuie of syhthesis gas

anﬂ ig. ‘a-modified form of tha apnaratus spown 1Ip Fig, &, in

whioh the heat ezchangey §7 1a omitted end edilticsnal condulbs

.-_a.‘.'"\r e SO T T e
s R T R B
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5%, 60, 81, $&, 33, @4, 65 snd 66, controlled reapettivaly
by valves 59m, 50a, &la, GEa, 634, S4a, t8s and Gom ere
provided, .

So01id fuol such as coke 1z introduced lnoto the Zenarator
1 and the plens is opsreted =5 Tolleds:

FThara iz zo separate tlow sgried end. the ges making
&yﬂlﬂé_ﬁrﬁ gffectss == Tollows:

{=] Towil 83 M&Elne Cyeid. Sxygen togathar with

atgsm snd/or cervon dioxide is inbroducemd througk the
conduli 9 and e part of the gnees formed in the reectian
zong la leaves through the venduitas 3, bhydrocerboms or
hyﬁrcuarhnnmdéntalniﬂg gssea and atesm snd/or carbon
dlowids beimg Introdased throush the cendells 33 and £t
and oxygas with or wishoud sie=m end/or cerbon dloxids
be lng intruﬁuced throizh the copduits 59 and 80, thﬁ
aynthesls. gas lsavipz theough the vottom branch of the
condnlis 5, Tha femainﬁar o thé gazes proguced in
the reaction zons lg passas through the asa bed lo end
leaves throcgh the condult 4.

{37 Up_gza=s making oyels. Oxyges with oo althduk

stgem =nf/or carboe dioxide ie 1ptrnﬂuﬁéd $arough the
sondait 56 end & part of the gases formad in she raauti&n
_ﬁuna 1s lanves theoush the eanﬁuits.a gnd 1ll, haydreocarbons
._ur hyﬂrﬁeafhcnqcouthining gases being introducad thrdugh
the oopdults 65 and 56 and stesm and/or carbon dicxide
pgirg insroducad th:éugh {1he conduiis 43 and 44, the

produats fimslly lsaving through the confults &L znd 1=

_14e
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. The remainder of the gases produced in the resction’zone
lagvgy throngh the aondui% . Fess axchonsers of
boilers, or water, =shess or gas injsetlon aay be uzaed
to sasl thz gaséa nefore théy reaah tre wvalves.

gefarring to Fiz. © of ths draslazs, shis
itlustretes an epperatus suiisble for the msaufasture
a® serbureited weter gus ocondlsting assantfallf of &
gensrator snd twe aupezhzaters.

The generator is connscisg to the firaet guparheatar
70 by tha conduls 71 sontrollad by velve 71z Lzafing
from the bottem branch of the candulta 3; ths gonduit
%1 heving a condult 785 controlled by valve ?;& conneotgd ; .
thereto., Tha supsrhaster 70 ls cﬂnnautéﬂ to the supal- 3
hagter 75 by the condalé 74 controlled by valva T4a,

- having c0nnaatad therabo the cendwit 78 ¢ontrn113d hy velve
=11 An axit gondult 76 sontrollad by valva Fig i=
aonnactad to the bottom of tne auparheuter 75 gnd 8 rge .
ayoling aysten 1z provided ¥ gonduii 7% nontrollsd by

__valvs ??a, pumn ?a ani UDﬂﬂdi‘ 7a aunt“ulxad by ?aiva

A RIT Tn sdaition, fuihar coaGuise B0, B and 88,

_oontrolled respeciively by valves 50a, 91 and 828 are

provided for the introduction of geass as heralnafter

fescribai,

aélid fusl siich 23 soke is dntreduced imto the geners~ .
tqfxl and the plant iz operated as follows:

The stean is introduced through the eoﬁauita 69, BS and ”
g7 intp the ganeraior 1 and a pert nf_thé gaaus Tormsd ' .

" in the reactlon zoms lg passea o & part of yhe ash bed

=15
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lg =nd leavgs vie the confults ES end B4, The zasew
leevins the Lottom brench of $is condults 3 p%as vin ihe
copduit 7l into thg guparheatar T4, uii being introfucad
throu;h the esndait V&, The zeses leaving the super-
heatsr 70 pass thrnugh.cnﬁauit 74, further oll Being
introfuaces through the condnit V5. Tia gesas than Hass
ipto the supsrheater % and leave wia condult Y8,
further oil being intrcioead taroech condult 8¢. I
fosired a-pert of th:z geses leaving A HE suparﬁaatar
75 may be re-circulatsd therste Tiz conduit 77, pump
78 snd condult 7%, Turther oil being introduced taroush
copdult Bl. iltermetlvely, She pusp 75 may be anittad
and tha ciroulaticn,may be affectad bF.EtE&ﬂ ianjeotad
through condult B&. 1f a puop 1s smploydd ihe
jemperaturs of the zessa ghould not Eé tuu_higt st ths
a‘hq'ga a% which they¥ pass throuagh tha PIZIE »

Refe-ring to Tigs 7 of the drewisgs, tils shows

an ap?aratus_suitahls for tee mannfecturs of carburatied

Ciwatsrogap ocaprising = renerator, togsthar with a aﬁpar4

haataf’?u similer to thas shpown in Fig, % of tho Grawlngs.

The spparatug also camprises condulis 6%, 84, 46,.88,

'_a?'an& 53, controllad respeciively by valves Glig, Bis,

A5a, S8z, 978 and BO4.
Solid fual =such as epis 1z chsrged 1nto $16 EANErEB.
tor 1 and the pisnt is opsrated as follaws:

Steam snflfor garbon diowxide with pr withoui slr 1s

. intruﬂuaaa into the ganﬁfatur 1 wia conduis % onf a park

of the gsdes produssd in the reacsion #ona 1z posssd

=1l i
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tirousgil a part of the ash hed lg indo ths conduaifs 3,
211 bailng introdused through oeonduits: 33 acd 54, to
profacs garturatisd water mes whieh l2aves through the
bottom dranch of the confults 3, The repaingar pf
the zoaps profuced posszs throngh tha whola of the ash

bed 1g izte ths condult 4, & part leavisg threugh this

cpnﬂuit gad ihe remaindsr passlng through condunlt 839
inte tha superhester 70, lsaving vla opnduit 87, alr,
ozygen; sheam, cerbon diszide, oil or tar.or B miziure
ot thﬂaa'being introfduesd through the copdult 82 end oll
balng introdused through condult 8&. L part of tha
gaa. pagsing throuzh condult BY may be led off through
conduit £4, oil being 1ntruducad'thfﬂu§h condyil B5.

Referring to Flg. 2 of ths ﬂraﬁings, this shows

ﬁﬂ' : an aspparatus suitable for the mamsfaoturs of carburatted

water.gas comerlising B generator and s ragensrelor
ivided into two paris. s The gensrebor is 1ln genarcal ' Q  _;:}:
.A- ' gimilar to thet shown in Wig, 1 of the drawilngs, but ®ish £

. mofifjestipdein ths eonfuiis conmneciing the gonsrator

with the ragsnerator, Thus the gengrator 1 is

.oﬂﬁﬁaafaﬁ:tn_tha Icwer part B9 of the ragsnsestor
by ths gonduit 90 oonipolled by valva 908, wilch hes
brenches 91 end 52 controlisf respectively by velves -

: ; . 'Eyﬂ'auﬂ_egg ponnecting the comdait §0-wish the conduita g

=17~




Sa The fsnzretor 1 iz slaa provided wish condults
93 =nd ©4 ecntrollss regpautiyﬂly by valves H3a and
. 94a, the conduif 94 bairyg connected %o th: cenduif

. . S0 by the cendsit 98 soatrolled by valvq B6n, which-
in turn is conrgcted by the condult 3¢ controlled
by velve B4a fo the conduiﬁ 93, . Condults 97 con-
trolled by valve 97s and 108 eontrollad by valve LOGa -
sonnaot tha tog of Lhe ?szeratar 1 with the top part '

QE ol the regenerstar. In afldition, =n axit uﬂnduit

P
i
B
A

9% anntrﬂllaﬂ by valve Gga i= prnvidaﬂ ‘and alsa Inlat

Ty
.

conduita 100, 1cl an& 1ﬂlb uontrnllaﬂ ragngcbively by
T&lvaa lﬂﬂa, 101a ﬂnﬁ 101&; rE‘hva' upper p&rt QB anﬂ
'_tha Lower part 83 of ‘the raganeratur BT S GaLnautaﬂ ﬁlth
.: a_cundu,t 108 gonbrolled by YalT? 108a, tke conduit 108
‘belng auunaEﬁaa'with'tha inle ¥ oonault iné oombrolled
_}fhy valve lGEa, whilst & ;urtnar cnnﬂuit 104 uontrollaﬁ
by valYa 104& is pruvldad &b, the buutnm of the _nwar
“part 59 of %ha r&g@nur&tor, tha sald cunduit 104 having
& bnanah condutt 106 auntr&llaﬂ by valTﬂ lods fur the i

Jffpu_gusu Hexeinartar ap&aifiaﬁa ,
; Sulid fua_ suah as nnke is intréguged into the
:genwratur 1 au& tha planﬁ is opereatad as fn;lnws-

B aw Y c ﬁ:-' This ig ﬂarriaﬁ out oy &ﬂﬁrUQUEiﬂg air

~18.
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Tis copdnilts 5 and 4, thereby heating the reaction zors la,
tha blow gases leaving through conduit 97 armd thenes pro-
coading via conduit 106 through the upper pari g8 of the
regenspator, and thonee via condult 202 to the lower part
29 of the reéanarat;ur, the gasea being renoved through
conduit 104. #ddibleral sir 1s admitbed through conduit 103
in the Flret part of the regensrator sot through 101b 1in
the second part of the regensrater. The blow gaszes antering
the mpper part 58 of the regensrabor may have 2 tamperature
of, for example, 1200°C., whilst those entering the lower
pert 88 of the regenerator may have & tewperaburs of, fopr
example, 450 to 600°C.

fas making cyoelaas

(a}. Up gas makimg oycle. Stesm 1s adwibted through

condult 58 and passes threugh the é.ah bad l¢ in which it 1=
superhoated ard thence passes Imbo the reactlon zons la.

A part of the water gas produced leaves through conduita 23
gnd ¢ &pnd is carburatssd by oil which hes been admitted
shvough condult 105, pre-boated in the lower part 89 of the
reganarator, and then admitted through cendunit 90 ard thence
throngh copduits 95 and 85 into, the condults 94 and 53

veapectively., The remainder of.the.water zas produced leavea

: thmugh cordults 97 and .ia mlixmd with g=s from the condnlt

106, which is produoed aa follows: Steam ls admitbed
thoough c.anduit.atlﬂﬁ ard 102 inko the upper part 98 of the
pegenerator in which 1t is heatad, and oil 1a sdmitted through
copiult 101 &nd is cracked by the senaible heat of the asteam
lsaying the upper part 98 of the regensrator. Wlzed gasss from
the copndults 87 amdl 106 are removed via conduli 38.

(). Down gas making eyele. Stean iz admltted through

.ﬁunﬂuib 163 and passes via condult 1GE inbe the npper part S8

of the regpnerator, in vnleh it ia pre-hsated to 2 bempera-—

18,
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ture of, Ior exaenpls, lﬂéﬂaﬂ. The pre-hested steam then
passas viz condults iﬂﬁ and 99 into the top of thoe gezmsrasor L,
water ges being FTormed in ithe reeefion zone 14. A part
of the weter gas leaves via canduiis 3 and 1= carburatied
sn the following manner: Qi1 is pessed through conduid.
104 ints the lowar npert 5% of the rogspepstor =od the pre-
haatéﬁ oil then passes throwgn conduii 80 ané 1s apily
intc two stremms, 2 part golng through condult 21 and ithe
remainﬁar.through gondutt %2. The remainder of tha water
gas produced leaves tbhroust condult 4, |

Refarring to Fig. © of the drawings, thls shows a
coddfiaation of tha spparatns 1llustrated in Tig. B of the
drawings, 2ni 1a akso sattebls for the menufecturs of
aarbursttad wﬁt&r gas,

The gaosrator and régenaratér éré in general simijar

to thoss shown in Flgy 5, with some eonduita omivted and

tha following sdditdonsl scondults provided: Condults 55 end

54 npontrelled raspaﬂtivély by valveé.ﬁﬂa and B4a, similar to
thoos shown in FPig. 7 are proviﬂad,ﬂhilst the annﬂuit

107 apntroiled by val?e 107z conrects the botiom branak

af the ﬁbn&uita"a and noondult 108, 4 bragch eendultd 114 .

' gontrollsd by velve 1ld4a lesds from the confult 107 -

to the sondolt 4. Conduits 107 and %7 ars oconnsoted by
éqnduit 108 epntroplled by valve 108a; 4 further conduil
108 esomtrolled by vwelve 108a 1la providag 1ﬁ tna top of

tng lowar part of titg regsnarstor, =nd hee two branches,
110 ﬁﬁﬂ 111, ecnirellad raspuutiﬁulyxby valvas 1l0a snd
3lle, which in turp ara eonmeotad raspantivaly to sonduit s
118 an& 114; controiled raspactivalg hy velveH llaa amd
113ay A& menlfeld 115 12 provided to pollevt tha gasen
pasaing through conduits 112 and 113 sud oonvey them to

the upper part of conduit 102. Condults 316 apd 117

2¢.
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contralled respeotivaly by valvaazllﬁg and 117a 1n tha
ragoneratsr peart »f the system are alaﬁ-pruviﬂsd for the
purpose hersinafter apmoifiad.

Splid fusl such as acks is introducsd 1lnio the gensr-
ator I =nd fhe plent iz ooerated 2= £0llowa: '

Blow cyola: This is omrrisd out by aﬂmifting air
through oomduid 104, tas air balnz pre-heated iﬁ the lower
part 89 of the regsneratar and pas=ing via conduita 1o,

107 snd 114 into the condult 4, throogh which it is admitsed

into the gsnaretor L. Baepctlon takas place in tha reasotion

wone lg 8nd the blow gesss leavs through condult 97, eddition-

gl pre-hsszted alr being edmitted through eondult 103 from
condult 107, wuilst etill further alv ‘1 adeitted through
gondalt 100, The blow gas=es thean praaééd_via ponduit 106
ints the uppar gart.ga of the ragsnerator, woich is thearaby
keated, for exemple to & bouperatuss Bf?lﬁﬁﬁuc., the gases
1eav1ﬁg the uppar park 98 of the ragaﬁsrahor than proogeding
through condult 108 to the lawer part 89 af the rsgenerator,
whish 1s thereby heabed, Por examrla to a bemparaiurs of

4EGDG; The blow gesea then lgaws throush condult 10%, -

&es malklng eycles: _

ia}:f Up gas mﬁking eyole,  Staem 13 sdmitted tﬂrnuéh
pondilt B8 Into the gendrator 1 =nd is suparhaatéﬁ_by
paséaga throuch the ash bad lg, ths water ges reacilen
takinz place lﬁ the reazntiocn zéne ime The Waler gas

producad lesvas via sopfinlts 112 snd iiﬁ, 01l for carbmrat-

tinz being injecied throush ccnduits.llﬂ end 111, which ars

. gupplied with pre-heated oll &6 Iollaﬂs¢ ' il is admitiaﬂ

_ through conduit 105 ard passes througk tho lowsr part 5%

uf_ﬁha rogensrator, where 13 13 pre-hssied, end thonos passes
through oondald 109 to econdulis 110 amd 1ik, The #ater Zes

gapronretisd in egndulss 112 and 118 leayes vwia menlfold

81
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115 ond thence passes to tha wppar pert of conduit 1o&,
threush baz wpper pari ¥2 of the regenerator, anff leavas
throush eopndait LO%.  The remelnder o the water mas lsavas
shrough conduik &V and fhono: passés throagzh the opniult
10t snd %nz sonénit 112, in which oll is injscstdd through
condle L1V I desired, & part of ths watar gas profucsd,
wishout being aarburetted mey Lsave throus: ocomduibs 97 and
99,

(bhe Zoup ges making cyele. “ 5tgem is introducsd through

ponduit 100 enf lg saperhestad in tha upper pard 96 of the
rezsnerater, sad fhence passss Fia condults 108 amd 37 Lo the

too of tha gaperator L. Fsacilon btakes place im tie reaciion

yone }a and & part of the weler zas produced leaves shroush
gondulis 3, oil fof uarbqratting béiné.introﬂucadlthrough
sonduits 53 aad Gde The remaindar of the water gag leaves
théaugh ponduis 4. 011 iptroducad hhrﬁugh gondults B3 and
B4 may ks pro-haztad by passing it mhrédgn tha Lowar part
89 ci she regensrator.

Rafﬁrring to Tim. 10 af the &rawings, this shows an
apparatus eoaprising & gdnerator &l & razznerator skitahle
Tar iog mﬂﬂufacfura or produser @as.

Tnanaharaﬁcf 1, id ddai%lon tu condults 3 ﬂﬁﬁ-é ea udad
in other figuraa of tha drawiznss, te providod Qitn spndults

11z emd 1:% ang 120, controlled respeolively by velves 1ll5sa,

119a end 1208, Conduits 113 and 118 uaise lu the menlfold

181 controlled by valwe l2is, whish ls provided with ooadalss

185 amd 183, controlled nespestively by valvwes 122g end 1355,

The man;fdla 121 is conngeted to ths reganaratu:'la by means of

" pondald 184, somirolled by vaive 1E¢§,Ianﬁ the regenerator

12 is provided at its lower end wita a oonduit 125, contyolled
by velve 12Eg. ' _ _ . .

‘#8nlid fuel suoh a5 coks is introduced inte the gensgrator 1 ‘
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and tae plant is aparatzd as followa:

Gog mekines cvalas: _ .

{a)e Bown zas msking uxcls; Stgam andfor eir is iniro-

dioead inte the rogenarator 172 through confuli 185 asnd theonoe
proggeds throusa the regeasrator 12 fe the condalt 124, steam

or water halng iatroduesd throuzh comduit 125, The mixed

pages then pronesd %o the mspidfold 181, and arz lodroduced

into the genermtor 1 through condﬁit& 118 snd 11%. Tha.. 2"
profucer gss lsaves the generator pgrtly theough monduits 3

end partly throwgh ocndeit 4.

(b} Up zes pakite oycle. Stanmfanﬁfbr alr is intro-

fucad inte thy zenerstor i through oonduli 4, proceeding-
- throogh the aszh bed l¢, and the producer ges obtainad leeves ¥

partly througa condult 220 end partly throush confuita 118 i

e

end 119, from whence it procsefs vie manifold 181 and opmdult

LR

124 to the reggnerator 1%, which 1a heated ifisreby, the zas
B . finally lsaving Shrough condult 1E5.
Refarrin: to Fige LI of tho Arewings, tila shows B

'apnaratus gomewhat similar ta that illustratan in Flg. 10 of

ELL ey

the érewings, snd anifable for the manufautu“e of oavburetigd
';ﬁat&r E-4:1- T R e - ! S i
A © . The gpamerator sod reggnerator ars similar to theas t

shown 1n Fig. L0. The gehsraion 1 hes at ths fop thereot

- | :.ﬁ.&ﬂﬁﬂﬂit 188, contralled by Tslve i?éﬁ, wiich 1ls eonrscied
éé:' ' _;_bﬁ.tha sonduly 187, sontrollad by véi}é.léva, wlth the
;:f : : cmn&ult 128, controllad by valve lEja at the %ep of the
ﬁ?' reganeraior lE. A further condult 15?, contralisd by vaelvs

137a, is conngoted to the condult 127 for thes purposs here-

inafter Sescribsd. The bottom brench of she oonduits B

. : ' -t
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is alao conmected Bo the bokbom of the regenerator 12 by

means of a comdult 120, controlled by velve 129a, pald con-

dait havine a further sondult 130, suntrolled by valve 1302
comnaoted thereto. In additlon, & conduit 131, controllied
by velve 13lg, is commacted to the condulib 128, whilafk
© condulta 118 and 119 meet at the condult 132, aontmliad by
valve 132a, whiah.haa comnécted thorato two further condulis
133 end 13, controlled respectively by valves 135a and 134a.
_ A condult 135, controlled by valve 135a, Jolns the condult
4 132 to the condult 136, cnnt-mllar;l b;r.va‘hra i56a, which 1a
connscked o the botoom of the regensraton. |
Bolia fnel such 88 coke 18 introduced into tha genarakor
L énd the pladt s oporabed as followss

Blow cycle; Thia l1a carri.ad ozt by u.ﬂ.mit-t.ing alr through
. eondults 3 and 4 into ’qhe gengrator 1. Tha blow gn.saa laave

thruugh uunliul‘: 126 and paas. ﬂ.a conduis 127, Eamnd.a.ry' :

P e T O
Rl T e L o PR R

s

B ai.r is tm;mduced thmugh sontintt 157, ard the Bafey’ then
pmu&ad viz condult. 128 mtn the regensrator 12. . The bluw
gasas 1amre the ?aganeratnr 12 thmugh mrﬂuit 134,
‘Gas making qulara*
_ {a}. Down, gna ma.king nyﬂla._ St:aam 1a admittad thmugh
' unnd.ult 126 fato 'L'.ha gensx-atm: 1, wa.uar ga:a ‘baing fﬂmﬁ 'An

'_: _ i:ha :-aa.ation :om 1&- " pant nf the wnﬁer gas’ fom&& leavas
._ via‘. condute 4 and- e rmain&ar 1amrea through conduita &
_ imr am;'w oﬂ. ’ba!.n,g injented hhrnugh nnnﬂuit:a 53 and E& tu
' ) unx-hru.ret uhu water gaﬂ. The gases lea:ﬂng thé. vottom bronch
i of, t‘ha coridiita. B procéed vis the condult 139 S0 sondult 136,
_ o atﬁm and.for wa.har- belng injected through conduls 130.. The
; unrbm-a-ﬁtad. watar gBs then pmmaﬂa to the ﬂegemmtnr 12 in

‘whieh 16 18 ru:vn!mr npated and aﬂﬂ.itiunal oil is introdnced
_ thmugh eunﬂuit 1..'51- Ir ﬂssimd{ a part of the gazmgs pro-

Ed.
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dugad can be fa-cyal&d to the genegrator 1 vis oondults 187
end laG. .

(hl. Up gos nmoking evelea. Shean ism introducaﬂ through

conduli S8 into the gensrator 1 and tha watyr gaa pruauuaﬁ
ir the reaction zone s leaves tlrough ooafuiie LIS aﬁd 118 i :
end thex procpads vie condult 132 additlonal ter end/or oil h
being injseted through conduit 13$_ﬁﬁﬁ'ﬁatar end /oL éfé&m o
thrdﬁgh conduit 134, The cerburetied gas then ?ronaaﬁs.via
ﬁonﬁuitIIEE aﬁd.uoﬁduit-lﬁﬁ in the r&éqdarator 12 wharg 4t ia b
further heated, snd lagves via nopduit 129, furtﬁar oll being :
inteciad through ochadult 151. |

&15 - _ EaFarr1ng to Fig‘ 1% of {he ﬁrahinps, thie zhows an

: appar&tus pomprising o ganeratur gnd two regenerators,

B suitahla for the mamufacture of synthasls gas from coal anﬁ

& reai&ual Fof =T uf the Fiauhar-Trupsuh end simila: synthasas.

Tn aﬂﬂitiun 4+] tha geaerabo 1 tha spperatus unmpriaaa
tﬂu nuganaratura 138 anﬂ 129 whiah ara nonnuutaﬂ tnguthur br
thn uan&uit 140, uuntrullaﬂ hr valvan 145n and. 140& and Ghe -
rgg&naratar 139 ia prnviﬂsﬂ with en autl&t cun&uit Liqg
éuntrollad by valvu léﬂc. The cnnduit 140 has conneotad tu
it uunduits 141, l&a, 1£5 144, 145 146 and 147y, cuntqulgi

: raapaﬁtivﬂlj hy valv&s 1&la l42a, l45a 14&& 145&, l%ﬁa,l
| anﬁ li?&, Thﬂ regsnarater 125 has aannaetaﬂ to %the buttam
thﬁranf ‘8 cenauiﬁ 145, ccntrullad by valva 1&85, pasaing
_ throuah & haat axchangar 14% and havingxmannactaa to - iﬂ
' ,qngﬂuit 1549, upntrallad by -¥aive leg. -Gunduit l¢§ is
“ﬁisﬁrﬁnnnautﬂﬂ_tn a gonfslt 151, anntru;isﬁ by valva;%ﬁlg{_
inh in uurn"is uunnaateﬁ by the can;ﬁit 188, aontrulldﬁ by-_
valve laaa, LR the cpaduit 140._ Tha condult 15L alao has
aunnﬂutﬁﬁ therﬂﬁﬁ sonduits 153, 154 anﬂ 155, sonirolled

_raapapsivaly by velves 1E3a, &¢a end 1558s . Tha nunduit 140

iz alan'camuacﬁaﬁ to thﬁ'regansratquiSQ~by conadalt 166, son-
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trolled by valve 153a. & sonduit 182, consralled by valve

15¢a, is slsc provides which joins $he condults 3 wikh @ conw L
duit 160, controlled ty valve 180, connncued to the 2eftom ;?
af ths réganaratﬂr 139, Ths oandoit lEQ glap hsaz cabnaotad

thereso condulta 1l ot 16, cnntrolléi reapadtively by Talvas
1e1sg aﬁﬁ 1383,  The genersior 1 hﬂa.cnnnﬂaisd tharats condults
163, 164, Llsf and 186; controlled raanaut vely by valves - _ ﬁl
153g, ifda, 168a znd 1ldou.  The conduif 1568 kas Bunnactad

tharate cundﬁ;tﬂ i67 and 105, noﬂtrnllgﬂ.respégtivaly.by

r o
. i

vaives 1675 2nd 1584, whilst the conduit L&t has gonnectaed
" theretc comdalta 169 and 170 couirolled reapschively by valves

169g and 170gi ~ ¥he conduits 165 end 166 meet and are joined P

te the conduis 171, controlled by vslve 17la, which i gons

e sagted to the aondult 140. The gauaratur 1s ®lsc provided

ah tha tnp therssl with.a ﬁunduit 1?n unntrullﬂﬁ by val?a

LR T e

| lTEa, uannauting it with tha aunﬁuit 1$U+ The cunﬂuit 140

o

BRI Mo I

.alaa hes a hranch canduit 1?5 nantrallaﬂ by FalT 1?55.

GQEL is 1ntrodua&d intu the genaratur 1l and tha plﬁnt
' “zfis Dp&!&tﬂﬂ as follawa. -

ixat Elaw ugala. Aip ia aﬂmittad tQ tau ganaratur 1 thrquh;u

EEEE-TE I T

"ounﬂuit 4, saunndary air baing aﬁmfttaﬂ thraugh ﬂunﬁuita . it

{:16? anf: 169. . Eiaam whinh aay be superhdated or othar : .

';gaaas may ba admittaﬂ throogh tonduita 163 &nd 164 =ud a- part

.fﬁ;ar uhs blow EELES prpﬂuaa& legaves the ganaratnr L thraugh el
.: ﬂu&ta 1&5 end- 166, snd resches the cunﬂuit 140 via cunﬂuit 171, :
xliquiﬂ 5 gaaﬁﬂuﬂ fusl b&ing intrudupaﬁ thraugh aanﬂuits 165 and £
o 7 ;Tnﬂ ramﬂinﬂar of tite ‘blow EEEBS laavaa the gﬂneratnr _ -
PREE & via‘aanauit 172 Enﬁ this alao rﬂachea the eondult 140. The y

.'~xjgaaa& ln tha conduit 140 pass indo the regenarator 159, aﬂd:tiunﬂl'*

liquia aF gaseuus fual baing admitted thioush ccnﬁult 146 gng
.aﬁﬂ%tiunal Bair ihrough condult L4T. The Zasgs lgavs tha
"rageneratnr 13% througn eonduit 180, Resldusl gas from the

synthesls plant with sboam is =émitted inmio the pegensrator

';. . S ‘.
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135 thirough cooduit 14L, the dacﬂmposéﬁ geg9ez 1eﬁving the

rezpnerator L8 thooush conduit 148 efser passinge through
the heat excheEngsr 149, - '

Towa gae nakins oyale, Stigan 1z admitted through

sondult 161 into She regensrator 159, The stemm lazves the
regenarater 138 throush ecndult 140 snd passes throush
ngndulis 171, L8685 and 166 into the fual bLed 1k The staem
pasdses througk the fuel Bed Lh end sarbonises The coml and
thennes irto the reacilion zone la whersins waisr gss is Mg
whiech iz removed through condalts T mnd 4. 4t the same time
afean, repidnal ges anf carbonlsatlon gua are atmitted _
shrousk conduld 123 iﬁtu the regecerator 158, The products
leave through sonduld 148 and ace sanf o bk srntﬂusis ' 1}=;
_plent via confult 153, If desired, 6 phrt or the whole -

of the steeam mey leave the regemsrstor 159 Shrough condult 186.

Supezheakod stear may be adeitted through cendult 144

in which oase the regemerator 159 mey te used for other

purposes such as fecomposlilon of residusl gaaes'ar sarbonlsaw

tiom wases admitted through condult 162,
Up ges meking eyele. Steam is adultted through conduit

4 intp the. generator 1, a part of the gaa produnad laéring
through umndults 165 anﬂ lﬁﬁ. Eﬁditinnal staam- which may ha
b .superhaa.taﬂ is aﬂmittaﬂ tju'nugh cnnt’iu ts 187 and 168, ‘tha g&a
then prnuugding throngh oonduill 1?1 1ntu pondult 140. The
remainﬁer of the gas prodused in the genersalor leuves through
unnﬂuit 172 end thanee passes into uonduit 140, Tha gas in
condnlt 140 iz ajither sent to the regenarator 133 or ls rsmoved :
for soolioz enfl purification vie conduits 165 and 16l. If desired: ;'

. wabter sndfor steam end/or earbvon dioxids is admltted through

- T
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pondalt 145, residual gas baiﬂgaﬂmiftaﬂ Laroags conduld 143
and 2isen bolnz afmiited hrougk oconduit 141, The zases
laave the regensralor L350 thrnugﬁ apnduit 143, pﬁssiﬂg.
through hest aphanger 14%. 4% lze same tike the regenerator
136 is heatsd by buraing sAfliionel gaspous or ilquid

sl izsrafduced tihrouzh ﬁenﬁuit 145 hy m@sns of air intro-
duced tarough condult 147, |

Heooad blow cyola: Rogldua: zas is eduitted throusgh

pondult 181 and stesm thraugh coaduis LEE inte ths rogsnsrator
130, The decomposed gas iasving the rsgensrator 158 passes
Tia candpit 140k 4o the synthasis plani.
MLt the sama tima air is aﬂmitteﬂ-yhrougg apndnld 4

#ni passes throvgh the msh a4 1, ﬁhé reaction Zone la,
and & park leaves the gsnarstor turough ponduliss 158 snd LR,
tha remploder lsaving tbrough condult 172, both parts thei
waing sent 5o the regenerater 138 fhrough cepfails 140, 1E8,
vB1 anf 140 after edmlsslon of fuel throngh wonduit 154 and
air through opnduld k5Z. The gasaa laave the raganeratqr.lﬁﬂj
via gonduit 173. OSteam or aarzon Gioxids whalsh mey be super-
heated mey be adaltéed tbrough conduits 18% and 164 -

. Héferriﬁg $5 Tigs 1% of tke &fswings, this chows 4o
apparatus ¢onsisting of = cengrator and fwa regensraiora,
.wnian nsy he ragarded s& 2 aimplifies form of %h: spparaius
shoan in Fig. 12 ant can aluu be uEyt _or thz mEnufactiure

ol synthesis #03.

The gengrstor 1 hes cocdaiis which are refsrred %o iad

- 8-
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pravious figures of the dpawinga, and ia cormeched to the
rageneveter 158 by the condoits 175 and 18Y, controlled

respectively by valves 175a and 1872, and o the regersrator
1Z8 by ke conduits 1%5 and 180, controlled raspectlvelr by
valves 1764 and 180a. fThe conduis 175 contimez aa cone
duit 186, controlled by valve 1868, epd the sondult 187 has
conmeetad to it two further conduits 188 end 189, conbrolled
reapectively by valves 188& and 182a, Likewlae, the conduit
180 haa cormected to it conduits 179 and 181, controlled
roapestlvely by velvda 1782 and 1815, whilat the aondult

1%6 has commscted to it the comduit 197, controlled by

valve 177&. The conduls 158, sontrolled by valve 158a,
connmacta tha condalta IT5 and 148. T’hs mﬁduit 158 hes

conme cbed therato sondults 162 and 1a$;_mntrollad. respa.auivalg-
by valves 192a and 183g. The condult ¢ is contimmed as the
opnduit 174, conkeclled by valve 174a, and the comluit 175
nas cormected to it the eondult 157 controlled by valve 157a.

At the Dottom of the re:genars.t-nx- 138 'r;hsr-e iz connected tha
condult 145, contrglled by valve li&a, tm which i3 conmected
$he condulb 190, controlisd by valve 1909,, and the condult 191,
controlled by valve 1¢la. Likewlse, ‘uha cnniu.ih 1828, conbtrolled
Ty valve l82a, iz mmutaﬁ te t.he br::-tt:-::-m af the rasﬁmrmaz—
158 and haa aonnacted o 1t the cunﬂ.uit 133, oontmlled. b:;r
valve 183e, and the conduit 184, conbrolled by valve 1Bia.
Solid fuel such ss coke is Introduced inbo the generator
1 and the pleat 1a operated =3 followas |
Mret blow cyelet Alr, which may be p:-a-ham-:-aﬂ., 1s

introduced through condult ¢ Iinte the generator 1, and

socondery alr ia introduced through conduits 153 and 164. Tha
blow gazes lsava tha generator 1 by i.'rhe condult 8 and proceed
throypeh sondulis 176 and 180 irtd the reganﬂra.n:er 136,
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additlonsl fuel being introduced throusgh conduit 178 and
addltional air through condult 181. The blow gases leawe the
regprierator 130 oy the eonduit 1B2., Steam end/or carbon
dloxide is admitbed through conduls 190 and rasldual gas and/or
other hydrocarben=conkalnling fuei ia Qdmitteﬂ threngh conduli
161, the mizbture preoeseding through condullb 148 into tha
regenerator 158, the gases leaving by the condult 187. The
gased are then removed through comduit 186.

Down pes making cycle. GSteam and/cr carbon dloxide, with

gr without realdnal gas, is zdmitted through condmita 183 and
184 into the regomneraier 1359, ard the gasss lgave through
gondalt 180, PFarther steam and/or carbon diexide Ls admitted
through conduit 178 amd water and/or stesm and/or carbon
ﬂmﬂmth@cwmﬁlw,wﬂmawwmwﬂawmnrwk
heated carbon dlexlds is admit;aﬂgﬁhfough conduelt 174, and the
g&as mixpure then procseds via corh-iuit. .9 into thea top of the
ganersaber 1, & part of the gases plféd;nced leawing thirough
conduit ¢ end the remaindor 1aaviﬁg.__1_:'r~muugh cﬁnﬂuits S

Steanm and/or ocarbon dlexide 1s aléo almltted throuvgh oondils
180 snd resldusl gas theoupgh sondunls 191 Inko she regsnsrasor
152, snd the gases produced léavs through condoit 186.

' Tp gaa making chla. Stean 1= admltted thraugp sondult

58 ines the genersator 1 and the watar gez produced 1z pemoved

through comiuits O ard 167. Puel 1s admittod through covdnlt
78 amd &dir throngh condeis 181, the gasea leavlng the

regensrator 159 through conduit 182.  Steam and/or carbon
dloxide 1s ciso admlvbod through corduit 186 and residual gas
through condult 189 Intc the rag&qﬁréﬁcr 188, ghe games
lesving the rogensrater 150 thrnqgl_{ concnit 14B.

Second bilow oycle: A4ir is aﬂ.ﬁi_ttaa through eondult 4
into the generator 1, sssondary &ip_being admitted Yhrough




conduite 183 and 184, Tas Llow guasgs leave Shraugh conduit

¢ enfi ers gent-throuzh copdagits 1VE snd 1ES to the regauératmr
138, air being ednitied througa cenfull 163 =nid 2dditiopal
Tuel thrsegh esuduis 1¥E, The gesgd lsavs Sac ragnnérata:

138 threush coaduit 18%. Htaor and oo earbon disuida i; alan
admitted through condwli 183 aed rasidual gas throbgh

conduit 154 inte the regensrater 1359, %hs gesas produced
Isaving tnrough cordult 1984 .

Some ¢xemples of the uvse of thg apparatug accorﬁing

o thn lnvention will naw be ziven.

1. Haaufoscture ac slue wated £as.
ha epparatus shﬁwn in Tig, 1 of thz drawlogs was used,
blowing pafiocds belng smployed.
o ' " The fual uasad was noke, whiok hed an avsrage analyels
of ¢ = 95.7%, Hp = 0.4%, O0p = 0.4&, S m L.3% =nd Hy = 1s e
- {saleulated on & ﬁry Bah-Trag basls} and its calarific value

nelozloted oo the sams besis was BUDG Gals per g, The gas

profietion per gas maklng pericd yifg 500 eublc metrss {caleulatsd ?'
sh a Ary basia as 0°C, emd 750 mmﬂ;.ﬁféésura}; taa a?aréga :
tgmperature in ths reacfioa zoks wes 1106504 and theﬁaéeraga
tanparatura ST g éases and undﬁunmpoaad.stéam lgaving the
:!raadtinn“zuﬂﬂ wad also 1100°C. The compoﬁitiuﬁ of tho ‘tlua
water zog proﬂucai waa Cf = A8 B%, s a4 Oy Eh & 4B¢5f
ﬂH¢3—~G.Eﬁ and Hp = .85, The eomposition of the Blow
mases leaving the gehfr&tar_was B0y = 18.08, 00 = 8.0%, ad
¥ = ?Elﬁﬁ, mnd the ale reguired pur cubic maira of blow gas

: was G'.{JB Euble metras: _
he hest (R} reghiran o tn; uhun¢cal eezactlon (tskling
inta ascount ths ﬂDﬂDDEltiDn of thc,bas gdneraLen aad the
aompositlon cf_thé rusl used]in tbaﬁrﬁﬁuction pf tke blius

water zaz s= &sdorlbsd above is 480 Csle. per cuble metre
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9% blug water zas produced, and is ealuuieled from the
Tolrowizg formula:-

R = r, Cotr ﬁozﬂﬂg - BEYO [{cmzcogi _r Ug _ W acﬂéﬂ
' 5.78

rﬂﬁ = haai of formation o2F carbon monoxide 1o Cals.

rcﬂzu haat of Spraalblion of cerheon fiowide in Cals,

o0, GGE anf CH; = the goocextrzilans of earbon. monoxids,

sarbon 4ioxlds and methens in She gea, respectivelry.

Tp = corcsantretion of oitrogen 1n the gas.

[

Eﬂ = aoncentreilon of nitrogsn tn the fuel.

Lat ghe pmonnt af garbon reguirsd to be Girscily con-
varted into blus water gas por ooble metre of blua water
gss produced be Genoted by Cz; thew Cg 3 0.608 (C04CO5+0H,) =
0.536 [0.48040.04040,0040) = O4RES bgns,. c:f oarbot.

Lat the smousnt nf carbon reguired for ths ganaratiun of

1 aubio matirs of blow zas be denctad by Cpi  than

U 5.556 {un-n-ce V a 0.536 (D095 0.151 2 0,131 kema

300 CGubie metres of gas were ne=de in the down gas m&king
oyals using 1Bl kgms, of steam end 200 cublc meires were aade
in the up gas meking oyale using 101 kzmws. of shteam,. Blnﬁiug
qp gffected in the up dirsotion, .

" Yown zes makinp cynla. The sopsibls naat of tHe gusss

praﬂucad gtid unﬂanumpnaaﬂ staam leaving the rzection zone le

wes 188,000 Cals: The ssnsibdle ‘heat” Df the zases leaving i:”
throoe: the eondulis 3 was 16,300 Gala, end the sensibls haat
al the gazss laaving through sonault £ wés 1¢,700 cals.,
making a totel of 27,000 Gsls, so thef the heat stored in
the ash bgd lEIWﬂs 99,400 Cals per oyold.

Tha haﬁtltakfn'nut of tha fuel bed 1b sssuming thai

-

o e
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the stegan reaches the reactlon Zore la &% & tempersture of

10509C. 1 151 x 1050 % 0515 = 151 & 120 x D447 = 61,000

~ 8,000 = 73,000 Cals.

Up pas making syela. The agnaible heat of the gases

leaving the rsactlon zons la ls 84,000 Cals,

The #ersible hest of the gsses leaving the generator 1
s 29,000 Cals. B;:! that the heat storsd 1n the fusl bed 1b
in 55,000 Cals. L

The teat remeved from the ash bed lo by the steam,
aasumlng that ths steam enters the _faautinn some la &t
1060°0, 1s 101 X 1050 X 0.5L3 - 101 % 120 x 0.447 =
54,400 ~ 5,400 = 40,000 Cals. The aa_:r}a.ibl& heat of the gasea
and wndecomposed Ste@m learing the reactlon zone 1a 1a
186,000 + B4,000 = 210,000 Cals. psr oyola. The hest
roquired for the weastion ls 500 X 490 = 245,000 Cals.

The heat required for the preductlon of 500 ecuble metres
of blue water gas, Witlout taicing into sccount the hesab Antro=
ducad by the ocoke and steap Inke the resctlon zomne is

R10,000 + 245,000 = 455,000 Gala. per cycle. The hest brought

into the mesohicn sone by the coke (assuming that the coke
contains 87.0% of darbon and that tk}é__. ..mnunt of ooke used
- 1n the gas making eyels 1a 0.290 kgﬁa‘.: per cublc mebtre &nd
0.165 kgﬁa. per oubic metre in the ft{él_.qn oyele), the coke
_entering the reaction fone &b 1090%., ie: tas making ﬁj‘nia,
0.300 x BOO X 1090 % 0.377 = 80,000 Usls. Blow eyele,
0.155 x 500 % 1050 = 0.377 S2,000 Oxla.
The heak fbmu.:_r,ht into the reaobion zsope Dy the steam
15 81,000 + 5%,000 = 135,000 Cals., 8o thet the total heat

brought inta the re2ction 2ons by the stemp and the eoke in the
ga# malklng eycle 1z 195,000 Cala. The heat to be atored by

e I T s . T TR T R
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tis blow zases in the reastion zana.par eycle is 4EE,Q000-
185,000 = 230,000 Cals,

Tre asnsuct of biow susss rsouired to stors BEG,0C0 CGuls.
par oygas is caleulated sa Tollows:. Toe ieaparatare of -the
Liow sases l2aving the resction mens la 1100°0. and the heat
;ntruﬁucaﬁ Ey 1 oubiv mebrs of blow zesesd iz 0.18 = 4330 4
0,085 T 1806 = 774, t0 whicn cust be addsd the heab walsh Is
genarassd from the pydeogen and sulpher erizint 1o tha coke, -
whiel amcunhta to 19 Jals,. (after dzdeoctinz the heat in the
spEEs lasving the resction zooal, so fthat ths 4atal heat
mazarmted by 1 oublc meire of vlow suses is V53 Cale. A4S
the goases esve fioa raecticn zana'at'llﬁﬂac. tap heat storgd in
tbe rsaotion mong par cuble netrs of blow zasss ablzined fron
0.36 Euﬁic matras of .air and D.181 lgms. o ouke 1s 386 -
1100 x 0.340 = 387 Cala. per oublec matrs of blow gessss  The
tﬁtal naat to be introdoced with shis DioW gas2a, iaking.intu

angount ths aset introduced wibh Lie ooks in the olow cyels =nd

- the keat introduced with the air 1s 260,000 - (DF,D00H5E, 000}

- 180,000 Gals, Theféfora the ampuns of blow za=ss reguired
par cycls iz AEE oubic metrss =nd ©hs awaunt of air reguired
£18 oubic metrss par cyela.

Tre oaropn required iao the »lew cycle to gensrata 1
aubic mééra (%4 hiué:waﬁar.gas ia iﬁﬁ.x’ﬁelél = é.llgikémé

. 00
of carbol.

The tetal carbon consumpbion gér cublec matfs af blus
wetar zas produced, assuming the loases to be 7.0%, is
0,055 Eens of cakbon per aubic maf:e, ag asured at DD¢4
and 79¢ mna. proedsUrd.

The thermal efficlengy ol the spparatus is 8,838
' 0.450 £ 7100

S50
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Tha output or capasity of ths gpparatus iz very high,
ag only 520 Cals. reguire te be stored per (ublc metre of gB&
o be mamifactured. The velocitles of the pgases are hlgh snd
the temperature crop in the reactlen zome ls not very rapld.

In thse above Balﬁulayibna, the sensible heat of the alr
entering the generator a; 8 temperature of 20%¢, and the
aenslible hest of the ash l2arlrng the generator &b A& tempop-
ature of 150°c. has besn ignored.

The hoot stored in the apparasns abt varloua parta 1z as
follows: In the down gas making cycls, the Steam remeved
from the fuel 73,000 Cals. and 99,000 Czls. ls sgored in the -
&sh bed, whilat iﬁ the wp gas maifing oyele 49,000 Cals. iz
ramoved from the ash bed by the steam anmd 55,000 Cals. 18
abored in the fusl bed. In the blow cyele, 48,000 cals. is
ramﬁvﬁé from the ash bed by the alr, Fhilat 110,000 CEls. 1a
atored in the fusl bod. o

Aasming tkat the arosa-seutiayﬁLrgraa of Ehe generstor
18 10 square metves aml that the fuel Ded outside the resction
sorie 18 sgulvalent to & halght of i métre. the smount of
soke in this part of the bed will be 6,000 kgns, amd to stors,

a8 1n this cass, 165,000 Cals. an increase of temperature of

B -

?Eocglis.raqui#aﬁ. .
In Eﬁa ash Eeﬂ; tﬂ.ﬂtﬂfﬂ 289,000 Gals.; azaming Ehe 8 oue

wolume and the welght of the zsh $o be 900 kgms., an increase

of temperature of 42°¢. is raquireﬁ, _
If the volume of the fuel and the ash is doubled, bhe - .Q-

temperatuars lnopresag or decroass perzéycle will be 37.5%C.
ard 21°, ) _

The atorage of hent in the fﬁéilghﬁ the agh san glao be
varisd snd Ab the same tina tha-tamgefanure of the gaaess uaed
may be changed by varying the maownt of Zan in the down and

55
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up fdivectiansg.

Thua, for sxample, LT the gensrasor 1 i3 ln operetion .
and the temperators ab ths polnta 'u.';hfez"e the upper bramhes of
the condulgs 3 enter the genaratu:i;"i'; too hlgh, thes temperature
may he Towered by inopsasing the :f-i:;i'i}imass of the ash bed lo
and mors hest ls Yhus stered 1n the ask, anl the pgas arrlves
with & lower bemperature &t this polrt, 2nd 1n the next up
s}yuia arfl blow cycle mors heat 1z taken from the ash bed.
Should the tempersture at the polnt whara.the,wnﬂuit 4 gnters
the genepabor 1 be too high, more gases mey be tﬂ.ken.nu’ﬁ ria
candnita .‘.‘: ard the tempsrature &t the polnt where the couduls &
putera the generitor may thus ba inwarﬂﬁ..

The same vonalderatlons E.p‘pl},r tn ths pepgulation of tha
temperagure outelde the reastlon m:ma la in the upper part
of the gemeratior, and thia may ba _rag;n:la.tad by increasing or
dasressing the thlelmeas of the fﬂal'_:-heﬂ and by taking ont
verlous smourts of the gases vi.a the .acrﬂuits g End 5.

~ Phe bemparature of the gases entorlng or leaving the

condnit 4 may &lso be regulated by the injectlon of watar apd
';t&aﬂ_m or ghded. N

¢he Tariatlicon in the depth and temperature of the reackion
nune.ia affocted ty changlng the tmpérayure and ve}o:u_lt}r of |
the slr entaring the reactlon zorm._

2. Mamfauture ol carburatiad wataz' gaE .

. The water gas for the mamfacture of the earburetbed
. Water gas is manefactured 1in the ma.nnar degceribed 1n Example 1
BBV G . . - |

Tha caluulaﬁion of the heat reelq'luiﬁ-eﬁ for the cracking
. of the oil injeoted for carburetting the water gaz may be
made as followst -

the welght of- oil which c¢an be cracked or used for car-
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buretting wy Utllising %he ssmeibls heatz of ths geses oro-

Eucri can e fonad by azlng = Eimylifiaﬁ formila which T bave
developed, based on results abtalread iﬁ thia mathed of e
crecking a7 Fas o©ii 3né whish takss ints sveount (L} The
gzpaihle heat regulred to bring tha_éqséa obteinsd and lesving
Yhs crueleing zone 5to the tapperatare af fie cr&cking Fzastipo,

i. {Eﬁ Tne.reactinn hagt whieh is the differance betwsen the Teat

in the oil snd hydrszeh consumsd in the eracking and the pro-

ducts leavinz the reactieon sons, zed (3} The lpszes:

£ kgse nll = El ~ ©g whersin
%+ x) [0.00045F + Guull)

5y = Zgnaivle heet of tos gases antering the craoking Zona;

S = Zensible heat of tha zez¢g Lesving ine cracklng Zona
at the terperature ij ) ' )

Tempereturg af whieh the crabkihg_is aocoupllahed

4
]

x. = & faptor which will very aoccordimg $o bhe coniiiicos of
the oracking smd tha yleld of the products obliained
in the oracking sud whieh nsy Le ealculeted usaing
tha following formuila: ’

* = Heaotiop hesh += losaas
ﬁﬁﬁuﬂéti- Cprli)

Gr if the oll ls pre-hseted end $he pre-heat temperaturs ke e

is ¢ the Tormula is:

: . . 5 _ L
. g kga. oil S : 31 - [ ’ Lo
: (T2 ZT(0.0004% +0,.5107 — 17(0.0004%) + 9.5.09¢1 -

I the ragenspator 1s 'used for water pss profuction £oom
- f&, tmz of the like thers wust b8 teker into agcount the fact that

she remation heat of the water mes produetian is negatlve end

© musi be .providad by the heat siored in the cheoker brleks or by f
- the combustilon of oryeger and part of ihe faei used., The hydrcgan
'pﬂgtaﬁt of the fuel must also. be ﬁh&%n into scuount as the :
‘hydrogen doss not requlra rﬂ&utiqn neet and stoams A9 the ;
ealorific velur of the gas phiaimad ﬁay'ha congidsrably vearied

by the amount of ateem or carbon dicxilds used, 1t iz neosssary

BT
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for $hs dimenaions of The conduiits %Q ba sutficisntly lerca
to have the ragulred flexibility., -

Part of the gzsgs mgay be removad et §lffersnt polnis epd
in =zeveral atréam& from the ragenerator, and to obtaln zZazes
with diffpxant peloriflc wvalues snd different compositions
ponduits should be provided for thia purposs.

.The gompoaitiop of the gasas taken out =t theaa oconduiss
mey be ragudated, in sddition o the above-mentionad wsys, by
the varletion of the temparsture of the resstlon and the polnta

ol the regensrator at whiah the gasaa'are blad aft,
5. CProduntion of symthesis gas and aynfhesls products

from gpal 2nd pesifiusl zas [aia Fig 12 of the Arawiogsl.

A ooal which after cerbonisation givea 800 kams. of coke,
530 aublc matres of ges and &5 kgms. of tar per 1000 kgus. 1g
intpoduced into & genrratoX. 40& EE;A; of ooal -are usald par
njula anﬂ_annsiquuntly the ampunt of énkﬁ garlfiad in the
reection zone par eyele amcunts to Eaé.kgma. The water gas ham
the following compoeltion: €0 5 42.0%, Hp = 38.5%, CHy = L.0%,
o0y = 2,5 apd Ng = 2.0%. The emount of coke raﬁuiruﬁ T

produce a ouble matre of thia water ges osan be osloulated as

fallows: )
ann gas making syels. The'gaﬁeé lahving the resphion
ZOnA nonsist uf 535 uubiu matres ﬁf waﬁar &as and E2. E kgms .
of staam, and tha ssnsible heat of tha gasaa leaving tha '
resction zong &% a tampergtura of ;IGGOG. iz 525 £ 1100 x
0.56 £625 x 1100 x 0,517 = 821,000 Cdls. The sensible heat
in the 300 oublc metres of water zas and 30 kgms. of ataaﬁ
laaving_thé gengrator through conduiﬁ'é at EGQOG. ils .
TO0 = S00 ¥ G.317-530 x B00 X C.47 = 55,000 Cals,
The sensible heat in the 225 cuble adtres of watsr gaa andl

22:5 kgms, of gieam lesving the geaeraier through condults 3

=38~
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at 200°0. 18 225 % 200 X 0.312 + B2.3 X 300 X 0.450 =
16,000 0als., so that the total hest removed wlth the gASOB
from the generater iz T1,000 Calse. -

The heak storsd in the ggh bed iz 150,000 Cals, The
saﬁaibla hest of 235 ¥gmg. of stsam entering the zsnepstor
From the regenerator at 650°C. 18 236 x 650 X 0.4B85 =
74,000 Cals. Tho zonalble heat rsm::ﬂ.’féﬂ.i‘mm the regeneralor
with the stean 13 235 x G50 X% 0.485 - 23F % 120 X Q.42 =
@1,000 Cals.

The ssonoible hest 1n the stoam ontering the reseblon Zone
of the generabor ab 1000°¢, 1s 235 ¥ 1000 x 0.810 =
180,000 0ale..

The heat removed from the fuel hed by the stelm is
120,000 = 74,000 = 46,000 Gels. .

U gﬁs making eyele. The pad leaving the reactlon zone

i1 the np gsa making cyole sonsiate of 226 cubie metres of

water gas and 22.5 kgus. of Ateam. 'I‘he sensible heat of

the gasea lesving the roaction zohe ak 1100°C. is;

255 % 1100 % 0.55 + 2845 % 1100 = 0517 = 95,000 C&le.

%he aensikls heat of the gases :Lea.vihg.the generator ab

BO0%0. 1a £25 = BOO X 0.517 + 2.5 x 500 X 0.470 = 41,000 CGals.
Th&'hnat franamitted to the fuol bed, by the gases leavlng

. the generetor In the wp.gas maklng cyele 13 95,000 - 41,000 =

54,000 Cals.
pho heat removed from the ash bed Ly the staam sntering

rhe pescblom zome at 1050°C. 1s 100 = 1050 X 0.515 - 100 x 120

% 0.447 = 45,000 Cals. _

D eL3E K@uai of eole wore -u_.sed;f_;:.ar the prnduuti;an of one
cuble mytre of gaa aund the 'mke‘dit;;:ﬂg sonverted 1lnbto water
goa waa 0 .2680 kgns. per cable me.tra.;n;_‘.‘. gads 0150 Kgus. of

coko are used in tha bleow paricd'pe'r“cubic mabrs of gas pro-

]
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Zuced and comzequently the hsat hrought Into the resction zoue
in the gas meirlng pericd erd blow sycle st & temperaturs of
1050°%¢. will be 0280 x 1050 % 0.37 % 50 + C.1B2 x 1060 x
0.3 % B0 = 125,000 Cala.

The blow gzaea leare the generator at 400"?’(}. and the heat
stored by the blow gases In the fuel bed is 810 = 1100 % 037 -
810 x 470 x 0.52 = 171,000 cals. =

he heat ragulred %o he stored In the resction zone per
cyele withont Eallng inke zcepunt the heat introduced by the
colets snd ateam buk t:a.k_‘.ing into account she heat of formatlon
of the water gas, L1.o,480 ca.la.. per cublic metre, lo
281,000+ B5,000 + THO % 480 = 581,000 Cala. per ¢ycle.

- the héat'reqﬁt:‘iéd"tu '_Ea- -ﬂtbraﬁ'in'fha raaﬁtiun Zona
baking into sccount the heat lnbzoduced with the stemm and coke
in the pas maklng r.rrcla ia 651,000 - {120,000 «+ 54,000 +
81,{:00] = 406,000 Gala., or 5'.1:1 [}a.lh par cubis metre of

o _'-waﬁ.'.az- gaa pm&ucad. .

fhe heat ragulred t.o be 1m:md:ncsad. with the bl:m gasea
balking ingo account the heat 1numduned by the alr and coke
waed iIn tha blow B!.l"ﬂ-l& ts 4&6,0{30 "_ [44 Qoo k- (150,900 -
Py aoo!] = 256,000 0ala. _'

' The amount of blow gases required per cycle cen bo
calenlsted as daac-rfs_.heﬂ above in @xample 1 in oonneetlon wlth
‘the production of Ttiue water g8, snd smount to G0 cuble
metres, The amount of &ir regulred per oyels ia B10 x 0.98 =

- B85 euble metres. .Tha alr is pre-heatad in the ash bed %o

54093. The cake reguired por cublc metre of gas, taking into
scoount a losa. of v.0% is 1.07 x 0403 = 0.43 ¥Kgms. par oublo

meGre .

R A i
Uaing 405 kgma. of ool per cycle from which iz chtained
750 cuble metpes of water gas of ths composlsion referred to

e TR P R
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sbove, there are obtalned 153 cubic matres of carbenisatlon

gaaen which after decompesitlon ip ths regenarator glve 240
aubic metres of gas having the followlng compositions
G = 27.0%, Hy = 70 0%, Gy = 1.0F and COp # My = 2.0%,
togethar with 10.1 kgns. of tar, from which after de;nmpna;-
tion 40 puhic metres are obiainsd having the i‘ollnwing com~
poaitions 00 = 40,08, Ay = §7.0F, O = 1.0% and GOy + Mg =
2.0% .

Thus, from the 405 kegms. of eo&l, 1060 cuble matres of
gas are obtoined having the following composition: &0 = 58 .0% 5
= BT.Bf, OH, = 1.0% and CO_+ N, = 3.5%.

2 2
Thls gas can be used & such for the Fischer-Tropach or

T

gimilar aynthesis (fop instence for produstion of olefine-
i »ich preoducta) or aftexn adjusting thﬂ rayle of CO & H, o
: 112, agea of the following c:umpuaibinn 1s obtaineds
oo = G2.0%, H -sasﬁ,ﬂﬂ_l.a%andco ¥ K, = B.5%.
Aaaﬂming a contraction of 5&% in the synthesis oven and
yialﬂ of 1p6 gns - of 1iquid ard hwﬂmﬂcamban gages aontaining

thres and four carbon ztoms in the molecule per cuble matre
of aynthesis gea, the composition of the residual ges will
bet 0O = B0.0F, E, = BL.0%, CR, = 1040F end 00 + ¥y =
9.0%. From ghis gas decomposed ln the regenerstors {as ghown

and deseribed in Fig.14) 1.27 euble metros of decompossd gas
can be pbtained per cuble mebtre of resldmal gas, hawing the

following composition: G0 = au.'rﬁ:, CHE = 2.5, CH, = 0.8%

+ 8, = 7.0%« A part uf this residnal gas 1la mixed

g2
wigh the water gas and & pars 15 takﬂn out arnd treatsd sapar-

and GO

" ately 50 &a mot unduly to enrich thg synthesis with esrbon
dtoxide, nitrogen and the like. B

The tokal smount of waber Zas amd Adeconposed rosidual
gaa ls LE20 cubic metres per crele, and after baing subjectad

£1

Lok M ol
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%o the synthesls process a nontféuiﬁinn of 66% 1sa obfizinad, so

that 08 cuble matres of rs‘:sic‘:lﬁai gas zre obitalned which after
decemposttion give 770 ouble metres of gas, of which 460 eubie
metpes ars mized with 1060 enbic metres of watep gas snd 310
aubi_n metras mre treat_:raa geparately, the amount of synthesis
products obkained belng 194 kgms. par 405 kema. of coal, =0
that the smount of coal reguired per kpm. of aynthesls pro-
Caucts 15 2 .08 kgmﬁn

For ths heat requlped in the regensraterz and, if tﬂ.&ﬂil‘&d,

for stesam generstion, the fnlluw_j:.ng aonrees are avellzbles
(1) The apnsitle heat 1n.t?:1q_'_hlw Eazes leaving the
| . regenorators having sn verage terwparature of 2005
! (2) e chemicsl or put@nﬁiﬁi'haat in tha bBlow guses
contalning 5% of carbon monoxide;
{3) The heat 1in the residusl gases which ars obbainable
from the synthesia gas which 1a treated saparsabely:

[é] 'The. aenaible heat of the demmpasad. guaa 1am.r1ng

T T T

t:-ha regenarator, Hhi:}h ‘san be nsed if roquired, in heoat

erchangera or vellers to pro-host the pases or steam regquired
: for the propessag or o gemra\:e_{_stem.

I% had been found That Ithasa amounts sre Jufficlent for
the operation of the. AppAratus an:l it has fuorther been foumd

that by uaing thls apparatms and uaing a soal having &

veluo of the coal im comverted !.ntu bBydrocsrborn 1lqmida and
h;-dracarhnn gisoa aantaﬂ.nir_:-.,g thrée ami four ¢arbon atoms In
the molecule, and the outpwt or the capaolty of the apparatus
i3 very high. ' '

Dbher fusls such B3 coks, anshracibe, lignivte or peas
may be maed advantegecualy, and gaass of other compoaltilona,

such £a those conteining & watlo of €O ¢ Hy of between 1l 1 1

48.
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ecalarific value of 7600 Cala. per- kgms., 63.0% of the calorlfle - ..
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\
and £ t 1 (ualng carbon dioxide instasad of ataam] nay be
adventageously produced.

Evsr 1f the yleld per cublc metrs 1a lowen pracgtionlly
the same results are uhtainﬁhlé tut the dimensione of the
plant and the conduits wust ke chesen ascordingly, and the
8hove method of calsulstion assists in designing. the plans,
_ '-'The_aggfgge 1nért conterit snd enmpnaiﬁiannf the
synthesis gﬁaaé 15 87 of panbon diozide plua nitrﬁgsn, and
bhe composision of the synthesia gss las £0 = 51.0%,

Ha

82.0%, E"Hd. = 1.0% and G'DE oy, = .0%.. .

Il

The composition of the paa tpastad aeparatslr iag
Co

30 .74, H, = 61.5%, CH, =.0.8¢ ara G0, + N, = 7.0%.

In al) %the embodimants dascribed above the blew cyole
may be carried out in the up ard down dirsctlons, if deaiped,
¥he opoepatlon of parglng” ﬁ#y be Introduced whera

required 1n any of the embodiments referred to sbove.
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1, Acp spperatus for the menufaoture of industriel
end power geses whilah apmprizes a gansretor provided with
m grate, a reasilon mena of ipcandsscant fusl in seld
ganerator, a$ least one conduit dlaposed Bbove the grats
and bolow the bottom of the reastion zone for the introduetion
anh remavel of fiunids, et leaat ons conduit 4ispoasd below
the grate for the admlssicn or removal of gnazes o TEpPGLFE,
and ab luaai.nnu oomdndt &t leest lével with the top of the

resotlon zona for the Iintroduction or rameTel of fluids,

%, 4n epparatus for the mepufacturs of industrisl
and- powar geses vﬁiuh comprises & gensrajor provided with
5 grate, 8 reaction zona of lncendescent fuel 1o sald
ganerator, a¥ lasst one conduli 4lsposed above ihe grate
and below the bo¥tom of the remetlon zone for the introlustion
ant remnval of flmida, at lsast ons conduit . disposed pelow
the grute for tha admlazion or rapoval of gages or Vepoura,
st lagst one epnduit at least leval wish tha top of tha
ramnsticn mnﬁe far ths introduciion. or. removal ur.rluieni

and &b laest one regeneretor popneased to said gensraior,

3. An mpparatus for the nﬁnﬁiﬁﬁtura of fnduatriel

‘amd pnﬁar gasss whish compriees a ggnnratof provided with
an autnmnfiually_ﬁp-rataa grate, at lssst ona conduit a1~
pesed above the grate and in the lower helf of Ihe generater
~ for the introducticn or removsl of flulds, at least cae oonduls

aizposed below the grate for the sAmissicn or remeval of
gasss opf vapours; A% leaat one gondult in tha upper pars of b
sanerator and A% least B5P of the height of the genarator
gbova the bottom theraot for the introduetlon or remoyal af

fiuids, & reggnerator, & conduit copnaoting seld ragengredor

o 2
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to aald gsnaretor, = Jecond vegonerator and a furthay

condult connechipng seld second regenerator to aald

Zensratol.

4, An asppearatuz for the manufé;tura of industrial
and powar gasss wileh pompriass B génarator provided with
e grate, & roecilon zone of incandesosnt fuel in sald
ganaratnr, at 13art ong condult dlsposed above ihe grake
ané balow the bottom of the resotion zone Tor ths intruﬁuutiun
and removal of fiuids, ab least oze eondult disposed balow

the grate for the edmission or remeval of gmses OF TEpIULE,

al least one conduit at leest level with the top of tha
reaction pone for the introductisn or removal of Tluifls,
and at lesst one regsnerator diviﬂéﬂ_intn two parts o=
aached 7 & pondult aontroliad by a Talve seld réganaratur

peing comnrected to sald generatqnp S

[
R §

Sa Aﬂ apparatus for ths mﬂnuTactuza bf iuﬂustrial
gnd powar guees whigh ooaprizes a gaaaratnr providad with
s grats, & reachtion zone o incandescent fuel in said
genarator, at least ons conduld disposed above the érata
ps: . aﬁ§ hélﬁw the boticm of the reseiiocn zone for the introd- -
:ueticn and removel of flulda, st leasty-ane sonfult dispeszed
below the grata for the eflmissicn or remcval ol gased oR
vaﬁaurs, at laest one conduii si lesst igval with the fop of Ehﬂ ;::
ra&oﬁinn zana for the lntruduﬂulon aE removel of flulds, ¢
and gt lesst ong sondult for tha introduction of narburatting
- media into the gases laaving the £eTs rator gonnectet o _ i:
the conﬁﬁit in tns'uppar part of tﬂé.éﬁnaratora

i

- _
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§. 4a epparatus for the manufacture of indusfrial
and powsr gasas which compriacs A gensrator provided with
a grate, = reactlion zome of incanﬂaahént fuel in z=id
ganarator, at lesst ons coaoduwlt ﬂispﬂaéd above the grate
and helew the boittsm pf the reaction zﬁue for the lotrow
netion sad rempvsl of fluids, .at lewst ona conldult dispoaed
below the grate for the admisslon or removal of gases or
rEpours, 4af lgsss ons cunﬂuif- ut Leasi lavel with Yhe top of
5he reactict zone for the intredtucilon or removal of fduwids,

airdl 8t least one condully for the introduetion ar a zae

_&8% lessat partly oonaietlag of ocxyzen into taa Soses

leaving ths genaraicr sonneoted to the conduil in bae Bpper

pard of the generaior.

- 48—
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o present iovestlon 2a comeorond wiLh the
manufsebure of volusile Lrdroasybon profocta by Ths
hpdengenntlon of oxides of crbcis,  The iﬁmtiam 5
TaPLicuiakly dirsoted to o meihed of zondtyelilng the
Ermparniurs of e foed gawes vndargoine & Highly
axoiharnla f:mta.].;;r_i'.iiz raaciion within o raiaiively
mzfm aritioni témamtwaa Pehgm.  Tu aooordonos
whih e peeuont proedas. thw geuwa ave pamsod TR,
© pluenilicy of elternate o ddng inf socling sonos Tnisr
copdivicns in whilen whe bime of ﬁfmisaéﬁ off The pases in
e pesttion sonon 1o poguidted bo that the teupevaturs
of the Zesen dogw vt onosad a desired ophinym nmaium
temperaiure and Ao whleh dhe tlwe oF coatost of the
BusdE 1u the soeling sonoe 1n oonisolled o lover the
vempePates of the gasoa o th@ donived miatmum,

% in woll Bpown in Y art thad hpfrseavoon
sonstituante sontalning wore than oo cswbon abom in
the meleowle and wapdious wxwganafaﬁ'ﬂmmwnﬁa gan be
outnlped by ressting carbon omtday ikh bprfpogen ai
slovated leliseratures and pressures 1n the esonse of
& switablie ostelyst. T orocsosss af thia charastep,
duz to the natura of $he reqobics ané the smommd of
hestk avolved, i 5@ extparely diffiouwit to ooatrol the
rato god the ecmes of the veaetion In = wrnner to éwura
high yleldn of the desired peodugt. Fop SRENPIL, in the
mhmtacture of hydvoocarton comstituonts uiteble For ans
83 sotor fupls frem omiden of savbuon ond bhrdvopen, 1% is
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sazenlisl ot Hho tewperabuee of e rebeting poosn

“Be mainbeined vithdhn o eaiabively porwoy codbiced

ronntions whish mubreisdly docwsnse the wislda of the
donired nooidnsio.

e hars pow A3ssovered 8 meihed of GonEroll L
the tewpereiure oFf the weasting zssoe throushouh $he
deaotion pewriod which may be readily wndergicgd Iy
eeiprencs o the abbasked deowings 11luvsteating &
soflfiention  of S pese. Pop pussossy of 13luctwa-
Slon, in Plg. ) cuw fywentlon 1 ﬁéﬁ:az‘i‘im{l Ir ooy Irme.-
wlom wlik a profovred ovorall ewerebion for fhe ubuge
fanture of valieblie hodvossvhon comatliuenia sulbabiy
for uge 80 mobor fueky @nd the 1dw. Pig. & 11lustvotss
gopweyhgt dn deisld 3 preferpad modlfication of oup
inveziion 90 #opliod o Whe andnlyst gFatlingis ohowier.
Por thie puvrpoesa of Aosorlptilon 16 is sazowsd (hsd ibe
synibesls EopGa aomomloloe awidns scn? GEPGON e REdrge
gen ave prolussd Prom cloem, nobumel goo sumprieing a
subatansiol provonderence of msthons, mnd partor dicaife.
The earbon diowids iy posduosd by Introtmeing fIne gae
uhliol is profusably seauwed Moo ﬂm Liow ivm of the
mgmatﬁaa vofvmmars fndo fius gsa sooler {1} by
Mesns of f&amﬂ iioe {2) which may comprdse one oP DOrg
s wr alnilor peokcd bovsren., e fsed Zae sopprisieg
surenilally eavbon dloxide, ulirogen, end oxygen Ficm
ﬁg:mamly moush gay osclen {1} m& aombacts Sowniicwing
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watae which 1o fritzoiuedd Ly monns of linea (3) sed (8).

e Ligzid] condsnests is withdemm from tho bobdowm of

o ogey lewdwer decivabls. The cooled gap iz vithdrorn
fgom Ylme gas veolsy {1} by usess of 1ins {6) and paesed
s ipmp {73, Tros thich eondomood paterlel ds vamoved by
moat: af Lina {8) eaf Slovossd of In suy sulishbie monmer.
ke sooled passr spe withiwawn sverhead from tosp {T) By
mwang of Ans {9 mod dmbeodnoed dnho the Hovthon of
ahoorption tower {107, It 42 %e bo vadevotood thsd
abgorpbion Soeme {10 BRY soEPLEE onE oF wOPe tovors
septaining wuy swilabhle sumhse of plotss or diobribubing
meana. Fhesd gouen Floy n‘;marﬂl::;:i;hﬁrush sbsovpbicn
tomer {30] sof soupbovonsrontly sontact n Sovmilouing
sbscwpilon zolutiom hovicg & preferentlsl seloctivity
For s curhon dime$ds, wiich ror ohe TeFanaey of dege
cxlpbicn is samuned %o be mono-othanel aulne. The gease
Fice nprerdly snd vonteed Bhe monowsthanl swine mdew
aopditiony In wdah W asrbon diozide i.s removed from
Ihe gaasa. Tho brsstad phsea subeteokiaily Tfrag of
enrhen Jlaxids ore reecred svethoed feom ebogEption
sowor (10} by meeny of line {11), pacsed to teap {12}
nnd then velemssd e thy obesk by wetwa of lime {13).

If dagired, st least a porhiom af Thens FOISE REY be
wreyeled to gooler (1) by means of iime {IR). Comdonssats
from beap {187 i pebturmed ©o sbaotution ewer {10) oy

mesrs of Lizs {140, T deslred Sompepeiure of he
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abaorpbion soluilon in abzorpsica towar {10} iz maia-
tolned Dy withdvewiig st ioard o poriion of fe ool
Fhon froa plede (18), somalepg Who ceme Through Intepe
socder {15) by meems of ae (A7), retuming the

samy S0 plebe {20} by menme of Liwme {18Y., TRy momo-
athanod Iﬂlnhm soledion la intredueed Inbe absorptica
bowee {10 by serms of line {20 ond withivewn by means
of dine {R1}. ¥Yho ebuowpilen seluticn is pasaed by
wmg of pemp {22} theunyl: hees: exshonmer (23) ong
Introdased Into eandivetor bouwer (28) by wosny of lipe
{28, 7% in fo be umedluestosd ol the yeschivesor

tomer may eomprine sny saltabls anmher of Gowors. Ve
pieh ghuorption solvdion Miowa ﬂmﬁwmﬁl‘g i pesstlvator
towoe (B4 weder oopomaturs amd pressure f:mn{li‘i‘:im
adunietl e PEMMCTS e dlpoelved ocovbon dionide. The
goac-gtummol Eine iz eithdvasm from the Lobioe of
reeslvabon towoe (243 by meone of line {28), pessesd thrcegh
houli exthanges {£3). and Shen peaoed Oy mesns of 1ing
{57} throngh esvier {88} and .- -Ingeotuced into ebe g~
tlom fowsr (10) by meaus of 1ina {20). The dnoired
tomgorature Jo madntelesd on sesobivator bower [23) by
Feayeling o poviden. of tha mmaﬁsé.mﬁ amdre $o Pobuiler
{29} by meame of linse (30) mod (31}, Stesm L& tntrofused
Inko rebollsy {£3) by moeus o .1.m.=;| '{3}};. whdrawn by
meens of ne {28} and condsnsed In copdenzse {I5).
Zweess siemm in vemored from ithe syoiam by manpe of llns

{36}, wiiilo &b lesopt a portlon of the oondennsts Is yemevod

-
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By menos of Jipe {57} ond fnivednend on to the top bwey |
of tha abeooyber alber passing Mheough sooler (F). The
eaFuon Alordds ds Fomoved POm tho too of rosolivatonm
{28 Ty wenns of Une (39), poesed shpoush Soap {20},
and thon fntwoduoel into compwewser (01) by moeng of
1m0 (%2}, -

e eavhon ezide is Ivevodussd fubo 2ining ehaoned
{50 by merps of Linc {51) and mlzed wish oieatn whdlaks L
Anvreduoad By msang of Mpe (57), dlong wiih pRtumel sew
- Vhich 18 lebeolnsed Uy means of line {33}, The aatursl
Beo copmpednsn sasmetlally msthsae. The mizhuse 4o withe
. dresm feom mlwing shoonol (50} =n? smdrotused inde Fo-
graeralive pafomer {54} on thy wale Fun fw wpomp of
ms (B53. A postlen of the aoiapnl e 1s alise fabroineed
dnto rogenevator refozmer {58] whldk 1n o the Ulow oun
by mgans of Liso {57). Stum 1o Inbroduosd fnho regumersbon
weterner {56) by mezne of 11z {55}, The ©lws gee is WiEh-
degwm. feom Pegenesnhoy woformsr 153} Dy miane of Lipe [=50%,
panwad TRvomgh yechenfar (S0}, and o ubildzed for e
profustlon of esxbon dloxido 2 doscwibod. A0v i Snfpoe
Gooesd into septnerabor refomier (35) Yy metma of Blower
{61} and line {SR). Tno meees ave wilhdrew: Prowm TRZe-
erabor roforner {59! by meope of 1ixe {63} oud tosasd b
gaw covler (64}. f=a oocles [64) may sonprine may deaired
nuder of peshsd o esguivalems toturz. Tebsr is Sbrafueed
into gez cooler {68} Dy moans of Line {05) and wiviyineim:
by weann of line {65), g ﬂ:mlc_aﬁ gamea ars wilihdesm
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Ty e aeoles {805 by sosme of Ites 197} amd mansad Bo
8 400l Femeter o1 Rorulldug toysr {48) Iv whiak wn
GenRiebonraomtly oonbarta dowmflowing serutbhine ali
uhisr In iatecdeced b moome of Jins {60Y mnd with-
Qe by weae oF ilap [T01. Condemoed mobep oy b
withdreue foow toger {59) b meons of liuns {71y, “his
ol g puERed Sheough aool eRpITEtimy ssnitydfeging
Wkl 1Ta) eyl fken Ladrodvesd fuke 2l atosaga {73)
From vhloh 1% Moy Be vouysled to Gower {60) Wy mesus
of prapn {74} axd (V5] sef e (¥6). 011 woy be po-
sdrguloted o sowen {68} withous proming throeEh the
separatioe vedl by msene of laoe {77).

Olmen paasn -énmpr:;;c:h:;g oxléan of eanhon and Wydao-
gen eve vithdroua Pfrom copulbing dowe {68) by weens of
1ine {YHY med poosed So ﬂ}}ﬂ‘:}ﬂf&ﬂ.ﬁ:é. Zne anmprensar (Fe).,
T order bo molubain & copwhond pvessamo on B Intaks.
oF ayntkosin gas comwssove {79), Yhe goasy vemove
from Togenerstor mafovarr (G4) aimi'nfing o let-Gom
syele oo wilbdrawn Prow pefosmesy {5B) Wy mannE of
3ing {Bt_‘sj zod oaased Ro Eag Holdn sBUY.  San in memoves
Srom gam holdew {81} by means of Line (B2}, COERTEnnET
in oowmpregsur {851, wnd samsed o ol copubhos 168) b7 meeng
off Tine {6%} and Shen %o ¢he aynthesin gan oosprennns
{72). A prosovre soutrel ovvewpusent (55) 4o 2AnpLad
b erirenlate the ﬂnra;-c:r.*asam?,. Fhrats 'tr..: thi g=a heldes {Sl]l
by meeom: of 1ine {86), providing the rreemme on 3he
trteke line of eynilesls sovpressar (997 exoscd o covbain
dopfred maniem i,
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The givihoris goeo: opo Introfnesd foio syokhenls
shasber (U0 R woan: of Lleo -jé}l]a aiong wikk rearoisd
Hall gensa whioh e ipteodated oy mesns of SR e O
92} and Mius (033, These gopec flow wounvily Theough
syathesie damber (90}, ond Meitiolly nasn theoneh dig-
plbniing mazan (00}, whton for e popnopos off Smpeeip-
Blon iz Laltew to bo oo plevesd [ aie *wing a2 wiurelisy
of opendngs of o sultabls diewster. Too Suoes Deon
through 2 eatelyet vosstion sens {95) pzoted with & saiie
abls aptiglyst ood wadsr conditdogs sduphed wo Twevenh
She tespomtars oF e gosow a::c:::—:-ed:;mg mn ophimnn fenipod
srrpieon. The geoed pess Foeowsh setelviie wsashlen fon
(90}, evo aullsciod by oollectivg mosos {96) tnd pows
apwandily sad avowmd Lall saps {57 dbheovan o Llgudd

malatained on sho Sew suwface of belld ann nizka [98).

Ihe cooled gasss atber paonlag Ueroush coolleg 1iquid
wmeimiedned on the top of Boll oop plate {O%) pame farongh
dfsbpitriiog seen {09} omd pgaln sowbans podnlyat in
oatalyet sontaeting poge {100), In & srmilse msones,

tha parea paoy epvardly, £¥e esolad by GOCIIng meaas
{103}, pasped throwgh e 119wid evoling madlis modnbsined
o Bedld cop plsio {107}, theoe pessedl theoosh diakrithabing
meems {108}, and conbuol sabelyst Uy Bens (i05). The
Tinmd reodation pecduets aps collechsd Ly meonc T30R)

gnd eocied Wy pazelng Hhe v Eh_-?ﬁug} o Liguid wmatriained
on the top of hell vap plabs f‘it‘.‘-“:‘:}\, 2ud withiverm fism
eynaihooin shamber (30) by meeng of Jins {150). s zugling
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Jigeid say be InbeEodoned on 0 Blanen PR05Y, {107, aod
{93} by wempn of Mnes {308), {1097, mnd {110) vewpewbively
pov} wiindeawn. 37 decived, by soens of lines 13233, [Qand,
ang {IVF) mzspoecivoly.  Howerss, Sn gepersl, 1% Lo pEge
forped fo feuabardmrsnntly flow e eooidng Aiquidd from
onud Pell sep pinke Yo euothor by woens of lines {114) e
Eil&;'}, T Lield vithdvown Srom vlsks {90} by means of
Lipas {113} mew o peessd theoush enolew {1L6) and vecgeled
o the hover v gonn of line {RF}E}}

e pepstion pReduets ang lihdleoum Pooe syniboois
ahanbe® {90} by mosns of line {1207 ol pumoed o
sepaesbion G {12}, Heowy oondenande Lo wiihdooun
from seprntlon dee {121 h;;f ppaig 0F dinm (2R and
intpoduesd Inio o Iow prozouma rma,a.mi‘w CLEy ., 1?’@;11:_'
aps is withiram feom lon prsssnve ssperaior (2R by
magng of lipe (L¥S5)} mod eondshwsd walor io withdowm by
paons of Iipe {120). UYnooodwmnasd moiosdsls svo Fowoved
from sapreatlon dewa (A21) by moamy of line {18%) zne
penienobly mlEed with on allmis, mzipl Irplivhalds solabion
wuleh Is Imbrodused i meams of Lime (1271, % wmixtare
ia thesn praged Hbroush c:am%{mscﬁ {'_f?.z’?ﬁ}_ami thaen dniso-
dusald inkn & hlsh peonsured sapﬁ?&i;ﬁr {ie0l.  (ondenpetd
19guid is withdrawm OFon copepEboP £129) Ly wsmns oF
1fpe {330} ond omehlocd with Hhe ;ﬁﬁmy sondstsabe Inkic-
duepd iuko low presgwrs soparator (12%).  Phe usncondepnsed
Zupeg aes Pithersun SPom neperatay (120} by mpans of
Iime {1¥1} end introducod indo the lowse pavt of slmovber

{132} 4n vhieh the hydroooebow condtiiuents ouitehie Tor
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pdp in metoy Tusid eve ro@evid frowm the zases. Those
Sases fiow wpvaedly in mbserber (132} ard contgol
Gownlloning abeerpiiion oll which s introduced inlo She
abgurpbion Towsr by wesns of line (L3%). Unoopdonsed
gaage, from yhiah valusbls hyfZrgaashoens hafa Dapn e-
muevad, &rd rowoved sverband from gbeovhar (1323 by.meanu
of Aine {1340 and sro profersbly indroduoud inss Lhe
blay run of the regeneyzber reformer and Ihos peseed o
carbon Qimelde depavation wnlt prisr 6 being pasopd o
the alack ae Jdeporihed. & perticn of thise gases isg
reoruled with the sFnibesiu msd ta Sha synihesls chambsm
by meana of Zlae (135!, The desimed pressurs iz malme
Bained en the zynthesis roeackion zeotion by means of
preogure cenivel walde seassmbly i336). The absarphlen
il oontaining digsolved thersin LOs valushle hydrsosrbong
ie ramoyoed foum the boltom mf.aﬁawrptiﬁn Tewer (132) by
means of Line [137), passed theoogh caoeksr (13H#) and
then sambinad with 4l: remaved fysm high prassurs
agparater (129} by means of line (31390, Eﬁp mixhure in
introducad intoe abasrpiion uil'rgﬁbvery unit (Abo) and
profgdoed If g nenner ie produse a4 a hatlem produch

a high bslilng oll whioh ig gultable Tar use as an
absorpiion oll far tha reeovery of valluabls hydrosarbon
eonstituenta Trom the geses 40 absorber (132). The devired
teaparaiara ie Saintained ou the botiom of etripper {1LGY
by rooyeling Potiema through raboiler [IBL) by moans of
iines (IM2) and {143} Tho dvsirsd fenyepature in Yhe
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pobcilier iz moednkednod U7 o oloasd abesm codl {388). e
Goelsst aranmy of opehn atanm aoy be indvodbosd Inho shelppop
IS0} vy meens off Line {108}, o wpiailvely bigh bollfsy
il e rmoowel Peos the hobbtom of atsdppor (1503 hp YRR
off 1ing {i407, ngsd hreugh hoed euchangoen {E5E), wnd thon
pogoed Into sopsmindce {187). Tend gestn ops pouoved Feom
pegunoses (1871, iy maame off 1lwee (1083, Te 1lmid son-
depontie du pegcved froe etewwnlabor {13F} by mosus of pump
{1491 snd ifes (1509 ond poswed through sonlev {151). A
pufficient gounhlity of this 0ll iz fwmtweinest lobo ohaorbes
{172) =0 sm ghomrpilon oil im whishk eodd uil QonbEGYD

tho goeer oo fegaplbsd. Thoe oesdadesr off e odl 1o waesoed
¥y mosme of 1ine {152) o mpodnot obovaps (353Y. The owore
tosd guses rasovsd fhon stelpper (180} My meens of lins {15%)
awp gondonesd dn emdenwow {155) upd passed Lo Aistiilsts
@rum {1563,  Fnoondeneed geses pee romoved fron distillste
drei {150) by memns of Lline {157) and peosforebly conbined
with the synibeals geoaes o The sy;ﬂ%&rsmim il by wmieme of
1ine {(158). The coadonacd #isiillats is vomoved from ailo-
Hillabe &em {155} by smons of poop (A543 and & poviilom of
fhe enmp reoyalicd o alpipoel {188) by seenms of dime [150)
& refiux. The remeindoe of e Gleddllovs is paaned Dy
mesnn of Jipe (152 thvough hent emebwngow {lﬁér} and nteo-
guaad ints stebillese [10%). Inoonfonsed SAnes &rPo Temoved
by moans of Mine {154}, possed throngh eondamner {165), ept
then Introdueed inde Glpiiilebe deUm {i6%). Thous pasco

are Peaoved ~ averboad irem deum {166} and preferedbly

~ 1k -



\\\ . 444359

introdnoed luke the fresh arnthesia geses psansd o SO
aynthneodising walt. e sondinsed Gistilliste i3 Pemosved
by raseme of pawp {167) cod Lutrodused by mesns of 3ine
{368} az peluz Inke ptabilising fvese (183]. The desized
bempermiule Lo mointuinegd ou the bobtom of Zcwer (1453)
by pasnlng & peaiion of the botboms dheough vebolier (1693
Ty meang of llaes (70} snd {1713, Ths boupevndore on
Ferollay [1509) iz mpintoinsd By mashs of olossd ateos
codl (ATR). The etabilimed botfoms sro withdraws From
ebailer {1060 Ly wwons of line {_i’;’lﬁ} ¢ Passatl thrmyz
banh oxchongey | lﬁié], then throvgh sooler {173Y, and
then intbodnesd infic shomaes ﬂmﬁ {153, %hin predast
may than be fveikor prosesasd oF hopdled In wry mermar
dunivablo.

e Invendicn may e mﬂapi;a:ﬁ o the sombtro} of
the tempewature within oey pseblewiaciy deuivebls
temparature pogcs. IR gonerel the reacilon i eone
duvted la the gorsral tomperabore renge of fvom shood
360°E. So 410%P,. In gooovel the Ssmperaiurs should not
véw from the prededarmingd opevatlng tsoperstiare by
more fhan 10°F, sad prefersbiy showld be sonivolled
so that the temporoiurs vordonde Qoer noh axsesd SUF.
A particalariy desirable pethof of pseuring $his comidrol
in 1ilustrabsd in Fig. 2 in Eﬁﬂeﬁ the syntheals gawes
aye Introfiest inte ovatheoals ohamber {90 by means
of liny {%1). There gases, @9 (esoribsd vith peppook
to Pig. 1, Floy vpwerdly thwough Sletribabing mpans (0%},

L T2
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(oG, (108), catuives gsooes (05Y, {3200} mrd (303), enoling
mrang (081, {100% omd (D6, end Liguld coodiiny e
mndntEined o The top of bubbls oap plobes {08}, {i07),
{300y, pngd aee wishdesmin oo s obgebhey by neang of

Glne (320l T 2y we Tne wobod Bhodk tho tlme of goniseb

in the #souectite cataiyah ROTaL ,rr-m"a*:naeai in tr diresblon
gt Tler of Bhe feed pwees, while Sho Hime oF gontach in

Big rewnoeshive nldos songsd dsarshoong o Boe flroabion

{.‘_.:‘

af ioy o bhe fesd gpecs.  Operaiing o Shis sinose

the eopasel of fre towpsrnbnse voriivdgs Deem the gniinhey

wratdeterpined sosrating temperabors 10 readlily atialned,
g sooling fleid may b ey Snliwbia Z‘EIE*;‘E'LIFEI‘E,’

Blgh boiilae «isbis D13qndd hoving o peloblvely Qow vomor

HPHAGNEE BRY The onewshiy ewnernives, a0 Jor enesoic estex-u
Yy, é:r:mri:lmﬂ of yihioll ays ﬂ':-‘:er.s_E_,. E’bt}la# Rl ik ﬁmh,?, -ii‘J.E,
By,  Thess haldldes wny ha voef oliler flove or preferelly
Biuanived In gofventa sunh a8 chiorionted neyhibologa,
ehlorinated diphenyd, telchicenioinene, trlereayl phozpheta,
and the like, ORher hish boiling souiline wetiums whileh

ape suitable sre for szample, creidiliic amids &t allkrletsd
aromptie ydrocarbans sush e vwroepylated chenanthrepe, high
hnilding niphly syclle feeotlons of velrolisum olia, A1
benryl mathalote, Uniyl bensyl phdiwists, byl bensrl
malomnte, methyl givend rhibelsts, pe-owyl shibelecd,

wixed apbars of whitlelio and olradilic nolds, albkvlietsd

rhanols, arosntle sthery suech ne dibenvyl obher, f’.;.ﬁilun"}f
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sxida, o bwedyl phenel etbor, bnlegonnbsd sromaiics
aizeh as wolgens drichloride, ehlepinetisd m.ﬁhi'.?}almlﬁ,
chloeipnted dlrtearl, or obbher ammsiis ssbzrs onci .
az webuiyl ohithalate, Densyt bobyrabe, benoyl benuoate,
voitollsed srosetit prcanls evspeondn, sthyl saiioviets,
crpantts efirlorateo, erosri-Iagests, mpﬁﬁh{:ﬁgl iggstod e
bemzorl o oyelzheRyi sebers, trivheny? phosrhase. ori-
eresyl plosphats, asd bhs ke,

Howgwey, ths prefereed sosllibe seddbiw Ia bhe
synthaalzed produst id22)f; nartlsalarly $he ralabtively
CoRighenbollimn Peaoction. e RN S of enmicging e
veeloreed wmedificatlon s & wilthdres the relasively
hiphsr Dalllor froebicns of e aymihesized produst
by menpg nd tine {100) et ceol Fhe seos In ceoling
meang {100) sad ghen fo dngreoduse the cgoled relmiively
higter hniiing Tragiion ints mmidsois eimmiﬁa-v{%]aﬂ
deseribad, Phe soolizng reddom &o:mpr-iaing the ealatively
Hoker bodling synthosized ppoeduch @ dhdemin Poom dhe
agnthealis shembars {92) 7 means &F zime (283) sy be
reimtrodnesd Inte he ebacreblon rosovers mdlb [1w0),
as Bhotin,

_ The prosess of The present Anventien 1s pot to
be Iimited by sny theary s¢ e meane of tperabion bus
only by the {olicwing elsipe In vhich 1% 1o Soeived ko

claim 813 moveliy inmefer o6 the peloy orh pormids.
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1. ooz prsaasd for The panothotuss of hypdroe
carhobs conttining mmes IHAn oot cavlnn £h0dm in tha
moLeends fres oxides of sarbon sodl bedeoossn, the sebhod
of conbzolliag e cetshion isupersinrs viodoh comprlnses
rasding g Fued pad wistore comerdsliogy oritsn &F carbon
pod hnfenaon Ui grptiealaling conditlons throneh o
plnr&l'l:‘;ﬁr o aitsrmate andalynt prastling nud coolling
songs, pesaing & switsole ceoliog lignid through tie
Faaptetlrs euolluy xnnos, snd epndaciing the goses with
sald oocling Liguid lo o anbner o malnuodn the Someare
albors o tho some Yithin s predabrrmingd taewporsbes
BONEZD

2, Fraceas In acoordanes with oisnis 1 im whieh
the asullimg Tiowid 1g poasetl Prom ope ooelilng sona ha
the next swobtseding cesilng zone i & dirscetion aounier-
careant to She flma.f of feed gaoesn,

J. DProgesr do ageowdeoncs with =lad; 1 oin whdch
gafd sooling Iiguld esanrslosn i;m.:ﬁﬁmt’fms:?.zeﬂ Bydreanrhon
meoines, .

. Pracsss in sceordence with olasim 3 in uhiohn
said eooling 1iguild eomorisss o Felatively highor bodlines

fraction of the agnbbeaissd pooduot,
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5. A mobhed of seishodndng the temmerglure
af anothesnric cotalybio sng eeankions withln olagely
wesmiintad Blmive, whidh sueprlsoy passing $ho gssca
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