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SPLCIFICATION

Improvements in or relating to the Production of Gas suitable for

the Manufacture

I, Faepentox Lawprey DurrizLn, of
Tmperial House, Kingsway, Tondon,
W.C.2, a British Subject, do hereby
declare the nature of this invention to be
as Jollows: —

This invention relates to the produe-
tion of gas snitable for the manufaciure
of methyl alechel.

A gas suitable for the mannfacture of
mathyl alechel is one comprising a wix-
tare of hydrogen and carbon monoxida
substantially in the propmtion of 2
(hydrogen) to 1 (carhon monozide}, For
this reason water gas, in which these two
gases are present substantially in equal
volumes, iz not smitable,

The prescnt invention is based on the
prim:ipfe underlying the produetion of
water gas, namely passing steam over o
column of incandescent carbon, but is
differentiated therefrom by intruéucing‘ a
further supply of steam ta react with the
carbon monoxide of the water gas,
already formed by renclion between sleam
and incandescent coke, to form carbon
dioxida and hydrogen, thiz additional
steam being regulated aceording to the
prevailing temperature to ensure a sub-
stantially constant composition of carbon
monmoxide, hydrogen and earhon dicxide
in {he gas ouiput, in which carbor mon-
oxide and kydrogen are present substan-
tially in the proportion 2 (hydrogen) to
1 {carbon monozide). .

A furlther feature of {he invention
consists in providing a lengthy period of
gag production by using & long column
of eoke and heating this column to inean-
descence by adwithing cowbusbion air at
differont pointg or  levels alonp the
column. :

The coke at the bottom of the column
may be burnt ¢ form carbom monoxide
which in rising through the column burns
with additional eir supplied of different
levels of the columm, whereby the rela-
tively long column of soks is brought to
o su'hstam?ially uniform temperafure. |

Apparatug made according 1o the
presant invention may comprise a rela-
tively long ahaft snitable for receiving a
eolumn of eoke to be raised -t incan-
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descence, a grate disposed at the bottom
of the ace, meang for admtiting
combuation air to the ghaf$ al a nnmber
of different levels, means for supplying
steam a4 two or more different levels. ons
or more cutlet ports for the combmstion
gases, and meons for collseting the
reaction gages,

. In one way of carrying out the present
mmvention the apparatus comprises s
vertical shaft-like structure ahout 52 feet
long consisting of e cylindrical metal
easing having o brick or other refractory
living. The interior diameter of tha
shuff is in general 6 feet 6 inches, hut at
top it tapers firstly outwardly to form a
flat eylindrical chamber of about 10 feet
in dinmeter (in communication with an
upger gas manifold referred o hereafter)
and then inwardly to the top of the shaft
to an gporture having o diareter of 2 feet
10% inches. This aperture ot the top of
the shaft eerves for introducing the cole
charge and is surmounted by a eoke
hopper from which the coke 1s supplied
ty the sheft, through a rotery valve. Cuke
is supplied to the coke hopper by an over-
haod breket conveyor conveying the ecoke
from o coking furndce (for example the
fwnace deseribed in  my co-pending
patent application No. 1916828, Serial
Neo. 516,545), '

The bottom of the shaft iz provided
with a revolving grate dviven from a
hevel wheel mounted on a shaft carried
in bearipfa in the wall of the shaft. The
skaft widens out  somewhat above this
Tevolving grate (similaxly to the widen-
ing out ot the top of the furnace above
deseribed) again forming o flab cylin-
drical chamber 10 feet in diamater
hetwean two oiEpoaitely tapering parts,
That part of the shafl having a uniform
diameter of 6 feet 6 inches bufween the
top and bottom parts of varying diameter
has a length of 30 feet. An air main
extends alonp one mide of the shaft and
a gteam main along the other side. Adr
is introduced below the revolving grate
from the lower end of the air main
through an afr inlet disposed below the
grate.  Additionn] air iz intvoduceq at
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- - In opsration the shaft iz fill

five different levels spaced equidistantly

apart along the intermediafc part of
uniform diameter of the shaft. An
annular pipe supplied from the air main

- is mounted around the chaft at each of

these levels, and each annular pipe
supplies siz fuyeres spaced equidistantly
eround the shaft throuweh which the addi-
tivnal air iz supplied, Steam from the
steam main ean he infroduced at theee
levels in the shaft, namely ot o high
Tevel,  through the +top serles of air
tuyerss, at an intermediate level, throngh
the bhottom series of tuyerss, and at &

- lew level, through a pipé projecting

through. the wall of the shaft inmediately
belowe the revolving grate. Af the tep

-and intermediate levels the steam miain

supplies. annvlar conduits, disposed
immedidtely ahove fite annular air pipes,
eneh of which has six {uyeres passing

through the wall of fhe shafi. inter-’

mediately of the air tuyeres, The air
snd stegm-inysres are srrpnged af an
angle of 80° to the shalt. The air and
steam majns and each.of the air and steam
tiryeres are separately valve-contrelled,

The outlet gas manifold referred ia
above is disposed around the. upper
widening of the ghaft and has four gas
ports through which fhe heating gases are
taken, off {(as  lercaffer deseribed).
Another gas - manifold  (heretwafier
referred {0 ag the " Iower ras manifold **)
surrounds the lower widening in the shaft
and has alse four gas ports all communi-
ealing with a common - gas maiu for
collecting and forwarding the gas pro-
fluced according fo the invention,

The shaff is supparted above ground
level on pillars or piers approsimately 9
foet B inches in height. An ash hop}ier
is earried immediately helow the revolv-
ing grate snd a bucket conveyor far
removing ash is provided Welow the ash
bopper; This bucket conveyor nay com-
prise the refurn yun of the . conveyor
supplying the eoke to the coke hopper. - .
with a
column of coke from -the overhead -coke
hopper.  Approximutely half the tfota]
air required jn the process is admitted
through the lower air imlet below the
revelying grote in order to burn the coke
at tha lower eud-of the eolumn to form
carhon monoxida gas. - The balance of
the total gmawtity of air required-in the
process- 1z admitted - proportionately

- through-the tuycres-at the various-levels
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of the eoluren to burn with the . eprbon
monexide gag avolead at-the botlom of the
ophman - and-- sseending through the
colummn,. In:-ovder to raise the eolnmn nf
coke to incandescence:  A--substantially
unifevm  témperalure is thus " provided

throughout ihe column, altheuph ibere
will be a tendeney for higher tempern-
tures te prevail at the higher lewt by
reason. of the uscensional foree of the heat,
The enlarged dinmeter towards the top
of the shutt producing a sudden drop in
the veloeity of the rising gases allows
the dust to seftle and prevents wpy lift-
ing of the {op layer of eoke.

At the top of the coke eolamn the
freshly charged eoke, af a temperuiuve
of approximately 300" C. pruvides a
meany of parbially wtilising the ontpoing

roducts of combustion preliminarily (o

eat sueh fresh charge wkich Las
accumulated irom the tontinucus feed,
which preceeds continneusly during the
air and steam blowing operaiivns.

" The -ignition and combustion of the
producer gus by the supplementary air
injected has preferemee to the hurning
of the coks, and the heat genmeruied

" therefrom is more dispersed than the

more coucentrated heat derived frem
direct coks bumming.
- Areording te precticel frinls conducted,
thiy method of lhicating does mot involvs
pay local overheating which. may cause
ash stagming and stieking of the elarye,
of - which there has leen no sinple
instanec.
" The combustion gases arve collecled aml
led away through the upper gas manifeld.
By malang-the nccessary adjustments the
air blew perjod could he made in 3 period
of 60—90 seconds, as is wusual in ihe
manufactyre of water gas, It bas, how-
ever, been found wmore economical fo
extend this period to 10 minutes, which
ermits the air blower fo be of relaiively
esg eapacity, and provides for it: con-
tinnous opevation over a battery consists
ing, for example, vf siz water pas pro-
ducers, in the case, as at presenf, where
the pericd of gas making is to extend
over 60 minutes. It further ensures a
don-interrupted flow of eombustion pro-
duets inte 2 common main which serves
as a sowrce for preheating the air for
eombustion, :

Bn completion of the air blow the ajr
supply iz closed and purging sfeain Is ad-
mitfad through the lower steam inlet to
purge (ke shaft of gases, Thiy purging
steatn blast incurs only one tenth the loss
of gas which nermally cecurs in the manu-
facture - of water wus, by reason of #he
length of the column of eoke, . -

The purging sfeam is now shub off and
reaction steam iz admilied -through the
upper and intermediate steam inlets iz
posed respectively towards the top and
bottom of the ineandesrent column  of
coke. . S . -
By admitting steam ab the {op of the
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hof charge ipimediately below the zene of
freghly oharged coke, and its descension
through the column of coke to the extent
of 27 feet below its eniry s sbratification
of the steam over the whole oross-sectional
area of the colun iz provided, ensuring
o wmaximum opporbunity for complete Te-
action,  Down fo {his particular level,
where it meets with additinnel steam jn-
jected at the intermediate level aliove re-
ferred fo, the composition of the gas at the
commencement of the steam blest is
wholly carbon monexide snd Lydrogen.
The additionel steam at the intermediate
leve] enters m sene which has heen heated
only by the sensible heat of the ascending
gas from the gas producer below, and has
a temperature approximating 800° .

The superheated steam at 800° (1, reacis
with the earbon momoxide ond hydrogen
gas to oxidise 2 porilon of the carhon
monoxide to carbon dioxids, and to create
more hydrogen, As the temperafurc of
the column above gives np its heat in the
endothermic reaction of waler gus produe-
tion, the proportion of rarbon dioxide in-
creagses. In order now te ensure thab a
reaction gas heving a substantially con-
stant compoesifion of earbon monoxide,
carbun dioxide and hydrogen iz obtained,
it i3 only neoessary to ndjusl (he quantity
of surplus slepn so that the quantity ad-
mifted decreases gradually thronghout the
gas making pariod. This %’radu-ai_ adjusi-
ment of the gquantity of additional steam
adnitted, taken in conjunciion with the
cocling temperafure of the main mas end
the increasing femperature of the oxidis-
ing zone arising from the exothermic re-
action of oxidising the gas by steam, pro-
vifleg a substantially constant composilion
of tho gas comprising for example 28.6
per cemb. of carbon muuoxide, 14.2 per
cent. carbon dioxide and A7.2 per cent.
Lydrosen, . -

Buch a gas composition in which hydru-
gen and carbun monovxide are presenk in
approximately #he ratic 2 hydrogen:l
carbon menexide is partienlarly suitable
for the manefacture of methyl alcohol or
the higher eleohols for use as s motor

518, 8443

spirit, more partievlarly for wdmixture
with spirit oblained from mineral ofls.

The lower gus wmanifold conveys the re-
action gas through an air hepter and then
1o o centrifugal cleaner wlich eoltscty all
the dust carried over with the gas. The
gos iz then cooled and the surplus steam
eondensed out in an stmospheric air-rooled
condenser.

Tu ozder to make the gas suitable for use
in the mannfacture of methyl alcohol,
wheg it leavea The condenser the gas enters
w governor controlled exhamster and is de-

55

livered o the cavbon dioxide removal 65

plant. The gas is now compressed to S0
atmospheres and enters a scrubbing tower
where the carbon dioxzids iz washed out.
The internal energy of the carbon dioxide
in aolwtion in the water leaving the towser
muy be uged to provids about A0 per cent,
of the power reguirved to inject the water
into the fower,

The gag which now consists of hydrogen
and cafbon monoxide gnly, in the propor-
tiong of 2 volumes hydrogen {0 one carbon
monoxide, is compressed io 200 atmo-
spheres and wfter passing throngh s lead
beth heatér where the tempersture is
vaised to 400° C., the gos Is vizeulated
through reaction vessels containing snip-
able cutalysta. The methyl aleohol formed
is then eandensed and fows into high pres-
sure and low pregéure sepurators wﬁere the
pregsuxe iz broken down to atmospheric,
ang the final produet then fows or is
pimped to storage tanks,

The mebhod of gas manvfacture de-
seribed ig particularly applicable for use
in the mennfacture of methyl aleohol
sinee it provides a long period of gas for-
wation. If a battery of six of the appeara-
tus deseribed is used, a single wir b}ower
may bo used for all six apparatus, and an
unmierrupled dow of combusiion prodnets
inte & common main, serving for preheat-
ing combustion air, i obtained, as above
described .

Dated this 28th 'day of June, 1938.
MEWBURN, ELLIS & CO.,
T0—72, Chancery Tane, London, W.0.2,
Chartered Patent Agents,

o "COMPLETE SPRCTFTOATION
Improvements“in or relating to the Prodaction of Gas suitable for
' - the Manufacture of -Alco]m_ls._ _‘

I, Frenerice lawprey DUrFFIELD, . of
Imperial House, Xingsway, Londen,
W.2, a British Subject, do hereby declare
the nature of this invention and in what
mannar the same is fo be performed,. fo
be particularly deseribed and ascertained
in and by the following stutement: —

This invention relates to the produe-
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larly suiteble for the manufacture of
methyl alecohol.

A gag puitable for the mannfacinre of
methyl aleohol is one comprising 5 mix-
fure of hydrogen and " curhber momoxide
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substantially in the proportion of 2
(hydrogen) to 1 (corbon monexide). For
thig reaeon weter gas, in which thege two
gases ere present substantiaily in equal
volumes, is not suitable,

The present invenfinn is based on the

prineiple underlying the produetion of,
water gas, nemely passing steam over 4

colamn of incandescent carben, but is
differentiated therefrom by introducing a
further supply of steam to reast with the

sarbon monoxide of the water gns,

already formed by reaction between steam
and ineandescent earhon, o form earhon
dioxide and hydrogen, this additional
steam bejug regulated aceording to the
prevailing temperature to engure az sub-
stantially eonstant eomposition of carben
monoxide, hydrogen and carbon dioxide
in the ges output, in which carbom mon-
oxide and hyd'gogen are present snbstan-
tizlly in the proportion 2 (hydrogen) to
1 (earhon monoxide),

A further feature of the invenfion
consists in providing o lengthy period of
gas predustion by wing w long column
of eolre and heating this column to inean-
descence by admitting combustion air at
different pointzs of levels along the
eolumn,

The coke at the bottom of the eolumm

may be mimt to form oarbom monoxide

which in rising through tke velumn burns
with additional air supplied at different
levels of the columu, whershy the rele-
tively long column of coke is brought o
4 substaniially uniform temperature,
Apparatng made aceording to the
present invention may comprise a rela
tively long shaft suitable for receiving a
column of ecoke to ba rajsed to Incen-
dascence, a grate disposed at the Dhottom
of the generafor, means for admitting
comrbugiion air to the shafl at o number
of different levels, means for supplying
stean af two or more different levels, onc
or more outlel ports for the combustivn
gases, and mesns for collecting the
reaolion gases. '
The invention iz illustrated in the
accompanying drawings In which Figs. la
and 16 show a sectional elevation of one
form of apparalus for carrying out the
present invention. . )
The. spparatus comprises a verlical

shaft-like skructure - about &2 feet lony

congisting of a eylindrical metal casing 1
having & brick or other refrastory lining
2. The interior diameler of the shalt is
in general 6 feet 6 inches, bub at top it
tapers firstly outwardly to-forme a flag
oylindrieal chamber 3 of about 10 feet in
digmeler (iz communieation wwith @ an
ipper gas manifold referved to hereafier)
and thea inwardly to the top of the shaf

te-an aperture 4 having a diamefer of §
faat 104 inches. This aperture 4 ai the
top of the shaft serves for introdueing the
coke eharge und is swrmounted by a eoke
hopper § {rom which the coke is supplied
to the shaft, throngh a retary valve 6.

.Goke ig supplied to the cuke hopper by an

dvertiead bucked couveyor comveying the
eoke from g coldng furnace (for exanrple
the furnace deseribed in iy co-pending
Patent Application No. 19166/38) (Serial

"No. 516,645),

The hottom of the shaft is provided with
a rovolving grate 8 driven from g bevel
wheel 8 wounted on a shaft 10 carried in
bearings 11 in the wall of the shaft. The
shaft widens out somewhat above this ro-
volving prate (similarly to the wideniung
out af the top of the furnace above de-
seribed) again forming a flat cylindrieal
chumber 12 about 10 feet in diameter be-
tween two opposilely tapering parts. That
part of the shaft having 4 uniform digme.
ter of 6 feet 6 inches between the top and
bottom party of varying diameter has a
lIength of 30 feet.  An air main 14 extends
along cne ride of the shaft and a steam
main 15 glong the other side. Air iy ine
troditeed below the revalving erate from
the Jower end nf the air main through gn
air inlet 18 disnosed beluw the ornte 8.

- Additional air is ivtroduced af fve dif.

ferent Jevels spuced equidistantly anaré
along the infermediate part of uniform
diameter of the shaft. An annular pipe
L7 supplied from the air main is mounted
around the shaft ot each of these lovels,
aud each annular pipe supplies six tuveres
18 spaced cquidistantly around the shafi
through which the additional sir is sun-
plied. Steam from the steam main
15 ean be introduced at three levels in
the shaft, namely at a high level, thronph
the tap scries of air tuyeres, at an inter-
mediate level, through the hottorm series
uf_ tuverex, and at a Jow level  through a
pipe 19 projecting throush the wall of the
sheft immediately below the revalving
arate 8. At the top snd intermediate
levels the steam main 15 supplies annular
conduifs 20, disposed respectively imme-
diately above and helow $he annular aiv
pipes, each of which has six tuveres 21
pussing threngh the wall of the shaft
intermediately of the air tuveres 18. The
air and stewm tuyeres ave arranged at an
angle’of 80° to the shefl. The air and
steats maing 14 and 15 and each of the air
andsteam tuveres 18 and 21 are separately
valve-controlled. :

The nutlet gas manifeld 22 referred to
ahove is disposed around the ehamber 8
ond has four gas ports 23 thromeh which

. the healinr gases are taken off (as here-

efter described. Another gag manifold 24
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gurroundy the chamber 12 and has also
four gas ports 25 all communicatin £ with
& common gas mein for eollecting and for
warding the gas produced aceol‘(ﬁng to the
invention,

The shaft is supported above ground
level on pillars or piarg 2G approximately
9 fect 8 incles in height, An ash hoppex
is earvied immedia‘tef_y below the revelv.
ing grate and a buckst conveyor for re-
moving ash iz provided below the ash
hopper. This bueket conveyor may coln-
prise the return run of the COLRYVEYOT
sapplying the voke to the cole hopper.

In opevation the shaft is flled with o
column of coke from the overhead coke
hopper.  Approximately half the total
air regquired in.the process is admitted
through the lower air inlet 18 below the
revolving grote § in order to burn the
eoke at the lower end of the culumn to
form carbon monozide gns. The halance
of the total quantity of air required in the
process is  admitted  propertionately
through the fuyeres 18 at the various
levels of the column to bmn with the
carbor monoxide pay evolved ot the
bottom of the culhumn and ascending
through the column, in order to raise the
oolumn of eoke to incandescence. A mub-
stantially uniform {emperature i thus
provided fhroughout ™ +the column,
although there will be a {endency for
higher temperatures tu prevail at the
higher levels by reason of the ascensional
force of the heat. The enlarged diameter
of the chamber 3 towards the top of the
shalt preducing a sudden drop in the
velority of the rising guses allows the dust
to sebile and prevents any lifting of the
top layer of coka,

At the top of the coke column the

frashly charged ocke, at a lemperature of
approximately 300° C. provided a wmeans
of pertially utilising the ontgoing pro-
ducts of combustion preliminarily to heat
such fresh charge wlich has acoumulated
from the continuons feed, which procesds
continuously during the air and steam
owing aparations.
The ignition znd combustion of the pro-
ducer gas by the supplementery air in-
jected has preference te the burning of
the coke, and the heut generated there-
from is more dispersed than the mere con-
centrated heat derived from dircet coke
burning,

Acoording to practical trials conduoted,
this method of heating does not imvolve
any loeal overheating whiech may cause
ash sglagging and sticking of the charge,
0f which there has been ne single in-
stanee,

The eombustion gages are collected and
led awny through the upper gas manifold

516,546

2. "By maling the nesosiiiy’ afjust
moents, the air blow period enuld-be mede

in & period of 60—90 seconds, 4y is usnal
Iz the manufacture of waler gas and the

steam blow could be wade § minutes, It :

bas, however, bieen found move ceonomieal
to extend the peried or air BMow to. 10
minufes, which permits the air blower fo
be of relatively less capacity, and pro-
vides for its continuous operation over a
hattery cousisiing, for example, of six
water gus producers, in ihe case, as at
present, where the period of steam blow
13 to extend over B0 minutes. It further
ensures g non-interrupted flow of comhus-
tion produets inté o commun main whick
serves as o souzrce for prehesting the air
for cocbustion.

On completion of the air blew the air
supply ia olosed und purping steam is ad-
mifted through the lower steasn inlet ta
purge the shaft of gases. Thiy purging
stesan blast ineurs only one tenth the logs
of gas which normally veenrs in the manu-
facture of water gas, by reason of the
Iength of the column of coke.

The purging steam is now shut off aud
reaction stemn is admitted through the
upper and infermediate steam inlets dis-
posed wespectively towards the top and
bottom of the incandescent column of
colze, ' o

By admitting steam at ike lop of the
Lot chargs immediatcly below the sone of
freshly charged coke, and its descension
through the culumn of coke o the extent
of 27 feet below its enfry » stratification
of the steam overthe whole eross-sectiong]
area of the coluimn is provided, cnsuring
a maximum opportunity for complete yve-
action.  Down #o this purticular level,
where it meets with additiona) steam in-
jected at the intermediate level ahove re-
ferred to, the composition of the gas ut the
commencement of the steam blast is
wholly earbon monoxide and hydrogen.
The additional steam at the intermediale
level enters a zone which has been heated
only by the sensible heat of the ascending
gas from the gas producer below, and hLas
a tempernture spproximating 800° (.

The puperheated steam at 800 €. rescty
with the carbon monoxide and hydrogen
gag to oxidise 4 purtion of the carbon
monoxide to curbon dioxide, and to creats
more hydrogen. “As the temperature of
the column above gives up its keat in the
endothermic redetion of water gas produc.
tion, the proporfion of carbon dioxide in-
ereases. In order now to ensnve that g
reaction gas having o substantially con-
stant composition of carbon monoxide,
carbon dioxide and hydrogen is abtained,
it is only necessary to adjust the quantity
vf surplus steam so that the quanlity ad-
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mitted decreases gradually throughous the
gas makiﬁ; period. This gradual adjust-
ment of the guaniity of additions] stsam
wdmitted, taken in wonjunetion with the
cooling temperatnre of the majn grs and
the increasing temperafure of the vzidis-
ing zore arising from the exothermic ye-
action of oxidising the gas by steam, pro-
vides & gubstantiaily constant composition
of thy gas comprising fov exemple 25.6
per cent, of corbon monoxide, 14.2 per
cemh, carbon dioxide ungd 67.2 per cent.
hydrogen.. : :
Buch, a ges compositon in which Lydve-
gen and carbon monoexide | are present 1n

approximately the ratic 2 hydrogen;l.

carhon monoxide is partieularly suitable
for the menuiactnre of methyl wlecohol or
the higher aleohols for use as a2 motor
spirit, more particularly for admixture
with, spirit obtained from mineral oils. -

Tho lower gas manifeld conveys the re-
action gas through an ai» heater and then
to a centrifugal cleaner which collects all
the dust carried over with the gas. The
gay is then cooled and the surpﬁus steam

_condenser ouj in an atmospherie air-cooled

condenser. _

Tz order o moke the gas suitable for use
in dhe manofacture of methyl aleohod,
when it leaves the condenser the gas enters
a governor controlled exhauster and is de-
Livered o the corhon -Jioxide removal
plant, The ges is now compressed 1o 30
atmospheres and enlers g scrubbing tower
where the sarbon dioxide is washed out,
The internal energy of the carbon dioxide
in solution ic the waicr leaving the tower
may be use] to provide about 60 per cent.
of the powser requived {or inject the water
info the tower. Lo

The gus which new consists of hydrogen
and eaﬁ’: nly, in the propor-

on monoxide o
tiomg of 2 volumes hydrogen to one eavhnn
monoxide, iz compressed fo 200 atmo-
spheres and after passing through a Iead
hath heater where the temperature is
raised to 400° O., the gas is cireulaied
through reuction vessels coniaining suil-
able catalysts. The methyl aleohol formed
is then condensed and Hows Into high pres-
sure and low pregsure scparsbors where the
pressure 1s broken down to almospheric,
and the final product then flows or is
pumped to stornge tanks, o

The method of gas manuvfocture de-
seribad is particularly applicable for use
in the manufacture of methyl alcoliol

singe it provides a Jong period of gas for-

mation. Ifa butbery of six of the appore-
tus deseribed is vsed, a single air bluwer
may be used for all stz apparaius, and sn
uninterrupted flow of sombustion produets
intg 4 common main, scrving for preheat:
ing combustion air, is obtained, os above

-of the earbon monoxide of

" cuké to be raised to neandeseence,

described, .

Having now particulerly described and
esecrboined the nature of my said inven-
tion and iz what manner the ssme iy to
be performed, I declare that what T claim
iy —

L. Process for the production of gaseons
mixtures comprising passing  steuwwm
tlrough a eolumn of incaadescent varhon
to form water gas and introdueing a fur-
ther- quantity of steam to react with part
0 the water gas
o form earbon dioxide and bydrogen, the

-additiona) steam being regulated sa that

in the gns produced earbon monoxide and
hydvogen arve present substantially in the
proportion of two parts of hydrogen 1o one
part of corhon monoxide, :

- 2, Provess according to Claim 1 where
& lopg column of eoke iz brought {c in.
candescence by the combustion of 0O pro-
duced at the bottom of the column and
combusted Try the admission of air at dif-
feren points or levels along the eolumu.

3. Pragess aoeording fo Cluim 1 or 2
wherein approximaiely half the total pir
required is introduced halow the grate, the
other half being dintrodueed theough
luyeres ob varions levels along the colwmn
to maintain a substantielly uniform tem-
perature therein.

4. Process according to Glaims I and 9
whereby the periods of gas making and
lieating aro inoreased by five to ten times
the period of standard practice in water
gas generation,

5. Apparatus for producing gaseous
mixtures according o the process claimed
if ‘Ulaimg 1—4, comprising a relatively
toug shult adapted to receite a golumm of
ol a grate
disposed at the bollom of the generator,
means for admitting comhbustion ajr to fhe
shaft at a number of different levels and
means for supplying steam at two or move
different levels, one or more putlet ports
for combustion gases and meany for col-
leeting the resultant gases,

6. Apparatus aceording fo Claim 5
wherein the shaft is eylindrieal for greater
part of its lengrth ang is provided with fwo
chambars of wider digineter, one at the
top of the sheft and the other at the
bottom, whove the grate. -

7. Apperatus aceording 40 Claim & 120

wherein an air inlet is arranged helow the
grate and o _plurality of air tuyeres are
provided at defferent levels Jong the main
cyliadrical portion of the ghaft.

8. Apparatus aocording to Clair 7 q25

wherein the steam inlels are arranged
below the grule and at the top and bottom
oir tuyeres.

9. Apparatuy necording to Claim 8, 7 or

8, wherein ontlets for the resulting gases 13y
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516,546 7

are arranged in the said chambers of wider
diametar,
10. Processes for ihe production of
ghaaeoua mixiares particul liy suitable for
5 the manufacture of methyl slechol sub-
stantially ag deseribad.
11. Apparatus for the preduction of
gaseons mixtures substentially as  de-

scribed with refereuce o the accompany-
ing drawings, = . . 10
Daied this 11th day of April, 1939.

MEWBURN, ELLIS & CO.,
70 & 72, Chancery Lane, London, W.C.2,
Chartered Patent Agents.

Teamington 8pa: Printed for His Majesiy’s Stationery Office, by the Courier Press—1940,
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