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COMPLETE SPECIFTCATION

Upright, continuously Qperating Chamber Ovens and Process
for the Production of various Gas Mixtures, e.g. Town Gas
or Synthesis Gas, and Coke from solid Biturainous Fuels

I, Wrrran Wagken Triaas, a member
of the firm Marks & Clerk, of 57 & BS,
Lineoln's Inn Fields, london, W.C.2, &
British subject, do "hereby declare the
nature of this invention (2 communicalion
to me from abroad by Brauwpkehlen-und
Brikett - Industrie Akliengesellschafh
Bubiag, of Potsdamerstrasse 14, Berlin,
W.9, Germany, a German company), and
in what manner the sime is fo be per-
formed, to ba particularly described and
ascertained in and by the following state-
meant ; - . ’

Continuvualy operating vertical cham-
bers in which gases containing bydrogan,
carbon monoxide and Lydracarbons can
be produced from solid hitumincus fuels
ate already known. The gases and
vapours contaiping tar forming in the
upper part of the chamber by degassing
of the fuels pass with the incandeseent
coke from the top in a downward diree
ton (*° unidirectional flow ** method) and
are thershy subjected to a cracking. The
eoke which is produced forms water gas
with the steom ntreduced into the hottom
part of the chamber, which water gas
enfers whelly or partly ints resction with
the gases originatiog from the upper part
of the chember. - ]

Ii i also possible %o prepere coke in
ihe same chambers os well 8s o draw off
water gas o the desired end gas together
or separabely and to carry ount the eoke
gagification only so far that the cole form-
mng gHll contamns sv much carbon that
further use of the coke is possible. As is
known, these ovens operating in aceord-
ance with_the unidirectional How method
arg provided with an -exterior heafing
which is regulable st varions heights.
Also the promotion or assistance of the
degassing in cerlain . cases- by interiae
heating has already hean proposed, suck
23 the withdrawal of o branch gas sbream
which ig to lead away {the bLallast sub-
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stances, e.g. carbonic ucid and steam.

In these unidirectional {low ovens
owL up to now, it was also possible i
vary the comﬁus:@tmn of the gus ohtained 50

within wide limits by temperature regu-
lation, differing velocities of travel on l’ihe
part of the fuel and by regulable stesim
ivtroduetion in the lowes part of the
chamber gp that in one end the same vven 55
both o town gas as well as o water gas
could be obtained. The requirements im-
posed on water gas for synihesis puTneses

10 racent iimes, however, reguired the
ga8 obtained to have in addition Lo a 60
definite proportion of hydrogen to carbon-
monoxide the smallest possible gmount of
inert gas, guch as earbonic acid (10% to
12%) and nitrogen (1% o 2%) ond as
little methane as possible (helow 1%, 85
This is net to be attained forthwith by
means of the ovens known wp fo mow,
sinea the ratio of the heating surface of
the upper part of the chamber (the de-
gassing zone) to that of the lower part of 70
the chamber (the gusification sone) must
differ in both cases; that is to gay in the
case of fown gas producton or in the cage

of synthesis gas produckion. Further
more a very exiensive cracking of the 76
hydrocarbous, partioularly of  the
methane, Is in_certain circumstances to be
carvied out with the aid of superheated
gbeam,

The present invention describes the con- 80
struetion of a unidirectional fAicw sham.
ber in which products like town gas, waler
gas or synthesis gay can always be pro-
duced with certainty from =~ fuels of
various origins, and the constristional 86
directions and mode of procednre de-
seribed below put anyone skilled in the
gas artin the positior of being able to
attain the desired effect, .

As means for attainicg the gas of the 90
desired composition, it has been found
that for given oven femperature and given

393
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ghamber cross-seotion, the chamber heat-
ing surface must be varied so that, on the
basis of the degree of decomposition
desived in the upper part of the chamber
5 #nor the products released in gas or vapour
form from Che bituminous censtitaents of
the coal, in she production of synthesis
gas the lower part of the shamber must
De cougtructed larger than the upper part
on acrounk of he requisite larger portion
of gasification gus, whilst in the case of
town gas the réverse holds. Accuzding to
the invention the ratio of the heating sur-
fages of the chamber is determined by the
necessary degessing portion or gasifica-
tion portoen, but nevertheless in the cass
of town gas production it is fo be borme
in mind that in the upper part of the
chamber a cracking of the tar constituents
amounting to 50% to 80% is necessary,
whilst in the case of the production of
synthesis gas the cracking must ba carried
out up to 100%. '
_ As regards the desired gas composi-
9k tions, it is in addition possible aceording
to the invention, bearing ir mind the
varying tar contents of the individual
fuels, o rtegulate the chamber heaiing
enrfates of the upper #ndor of the lower
30 part of the chamber within wide limits,
"1y the lower part in any case the cham-
ber heating sucface must be so dimen-
sioned that the water gas production s
controlled in suck a way that the quantity
of water gas produced irom the coke
formed and the nature of qualify of this
gag always yiclds a desired intended com-
position of the end gas in reacfion or mix-
fure with the gas originating from the
upper paré. —

The invention therefore provides an up-
right continuously operating rhambey
oven exteriorly heated to high tempera-
tures for the production of different kinds
of gas mixtures with gimultaneous olten-
Hon of eoke from solid bituminous fuels,
of the kind in which the gases and
VRPOUTE formin% in the upper part of the
chumber flow downwardly in unidiree-
tianal flow with. the inesndeseent coke.
and svater gns is produced in the Jower
part of the chamber by introduction of
steam, which waler gas may enter info
reaction with the geses from the upper
shambsr and be led away jointly or way
be led away separately, and is eharac-
terised by the fenture that the composi-
tion of the mas is vontrolled by regulating
the ralio of the heating surface of the
upper parb of the chamber (degassing
zome) to ihe heating surface of the lower
part of the chamber {gusification wome)
by withdrawal -of gas at. different levels
throughout the charge in combinetion
65 with the regulable ieating of ihe pre-
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" ag the synthesis gas, or separately to lead

Figure 1% a_ cross section with

liminary low temperaiure distillation
zone, degassing zone and gesification zone
and steam infroduetion at various levels
of the rhamber.

Heretofore for sucking off the finlshed 7

ws either withdrawal ducls led throngh
the healing zome on the wide side of the
chamber, or short aprons have been used
at the narrow side of the chamber, ex-
tending from the top to about the middle
of the chember, and forming gas collect-
ing spaces, and provided with sleta at the
lower end if desired, wherehy the gas was
led upwardly to the horizontal pipes situ-
ated ubove the head of the chamber. 80
These arrungements ennble the gus to be
sucked off only in a comparatively narrow
runge of the chamber height, Conse-
guently they do not enabla the size of the
individual chamber zones to be materially 85
varied, which is imdportant for the uze of
the refort as desired for the praduction of
town gas and synthesis gas, the tar con-
tent of different fuels being isken inte
account. Furthermore they do noet enable
the various different kinds of gas to be
enecked out of one and {tle same oven at
the same time, for example when if is
desived to obtain diséillation gas as well

b

a0

85
dway the ballast substances, like sfeam
and cerbonie acid, which oceur in the
upper part of the chamher, These draw-
backs are overcome by the oven provided
bv this invention.

Below two modes of regulable gas with-
draval are deseribed with reference to the
secompanying drawings which represent
par’cicular‘l:s-' simple econstructional sclu-
tions of the sail problems and which per- 105
mil of every possible variation,

In the aceompanying drawings Figures
lg—Ilc show hy way of example one
genera]l mode of gas withdrawal, in
whieh the gas is drawn off through open- 110
ings at the sides of the oven. whilst
Figures 2a—2¢ and 3237 show 2 second
general mode of gas withdrawal, in which
the gas is drawn ofi through openings in
ducts avraonged in the charge.

- Refesring first of all to Figures 1a—lie
of the drawings, Fignrs La shows a Jongi-
fudinal sectivn of the chamber, cnd
1wo
adjacent chambers, while Figure 1o shows 120
the latersl chamher openings on an
enlarged scale.

“The unidirectivnel fow oven shown in

100

115

Pigares 1z and 1P with the charging

hopper 27, and the chumber space proper 125
98 and which is suhdivided into the dry-
ing pome, low temperature distillation
wone, degawmsing zone, cracking zove, and
water gas sone, is closed off at the hotfom
by the coke eooling zone 20 and the coke 180
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exit gluices 80. Iz fhe middle of the
chamber there is, for the introdnction of
steam, the separaling pillar 381, for
example, with {be steam inlet spenings
b 8la ot vorious levels, The exterior heat-
ing tukes place hetween the two chambers
shewn in Pig, 13,
Within jhe masonry on the narrow sides
of the chamber there ape zas collecting
10 shafts 82 running through from the top
o the bottom, which shafis are provided
at the head of the chamber and also at
the fool thereof with elosure memmbers 38
so that they can he cleoned and tightly
15 sealed. The chamber wall 84 closing off
the narrow sides. of the chamber is per-
forated by wumerous slot-like openings 85
distributed over the height of the cham-
ber these openings 35 enable gas to he
20 withdrawn af any desired laval, In order
to avoid stoppages the slols ara con-
structed in the known mammer so that they
aseend in a direction away from the in-
terior of the chamber and on the shaf
side possess a horizontal end poriion
{I'igure 1¢) which serves as a Tcab goa:_ the
stopping stona 86 with which the openings
can be closed. .

In order {0 be eble to closa as desired
every gas withdeawal slot 35 between the
chamber inferior 28 and the gas collect-
ing shaft 82 an equal number of openings
87 is arranged at corresponding levels om
the outer side of the chamber in the
masonry enclosing the gas collecting shaft
vu the exterior. BStopping stones may he
inserted through these openings 3% which
can be slipped along by means of guiding
rods 89, through the gas collesting shaft
82 into the horizontal end part of the
slots . 85. Tn order to seal off the gas
collecting shaft from the exterior the
openingy 37 are either built up with brick-
work or provided with sealing means 40
through whick the guiding rods are led
by way of stuffing boxcs.

The outer masonry 38 is also perforated
by openings which contain the with-
drawal pipes 41 (figure 1s). Outside the
50 chamber the gas withdrawal pipes, which
mav be provided with valves 4%, such as
slide plale valves open into the Teceivers
43, from which latter the gas is with-
drawn.

Since 14 1y frequenily desirable to with-
draw different gases siultansously frowm
the oven, it iz nacessary to subdivide the
gos colleciing shafts info two oz several
separata superposed gas collecting spaces
60 by means of horizontally inserted shide

plates 44 (Figures 1o and le); 2 ges with-
drawal pipe 41 then lsads from each of
said spaces. Tn order to inftroduce the
slide plates the oufer masonry 38 of the
65 chamber must be provided with slots 45

Ja
85
40

di

56

-as compared with that of the prodnets

(Fig. l). The openings 87 for the intro-
duction of the S‘ITOPPI'D,% stones 36 may be
used ub the same time for introducing the
slide plates. This iz attained by the
stopping stoue 88 and the slide plate 44 7p
orming a common stopper 46 (Kig. I,

-When it is desired to obtain the pro-
ducts of low temperature distilistion
separately, then either the npper part 27
(supply bepper) is pravidl?a% with g
regulable flue gas heating and with
separafe gas outlely for the drawing off
of the low {emperainre distillation pro-
duets, or else 1t iy necessary tu draw off
the gases out of the highly heated head
of the chamber from the inner colder part
of the cozl in order fo avoid subseguent
decowposition of the low texaperaturs dis-
tillation products at the outer walls of
the chamber. For this purpose perforated
gas-withdrawal pipes 47 (Figs. Ia and 15)
are suspended Irom the head of the cham.
bex in the midst of the chamber Alling.
According to Figure 1& the withdrawal is
provided for by sucking-off devices 48 in
the wpper part of the chamber, which
consist of pockei-like hoxzes or bell-like
bozes extending over the whalse width,
These sueking-off devices ars open at the
hottom, and possess slots or holes on the
side walls and at the top are sloped off
in a roof-like' manner und are made
narrow in order to facilitate the passage
of the fuel on both sides.

The gases and vapours which form in
the upper part of the chamber pass
through the lower cpening or lateral slots
inte the sucking-off gevices and are led off
through the gas withdrawal pipes 47,
which if necessary are provided at the top 105
parb of 27. By this means the advantage
is atfained that the guses and wvapours
forming in the middle of the chamber can
be sucked of in their original composition

(]

80

85

90

95

160

11
usually more highly decomposed at the 0

walls of the shamber, acd without draw-
ing off the latter products with them.

The interior sucking off uf paus, which
aceording to Figure 2c may also proceed 115
in the whole middle of the chamber, Las
the advantage that the gases may be
sucked off without sub-atmespherie pres-
sure, in the case of leakages in the gas
collecting dnet no' flue gases and outer air 199
but only gases Trom the individual zones
are sucked off: The utilisztion of the
femperaturs of ‘the gases coming off for
subjecting the coal to preheating, predis
tilling, and so forth, is very advan- 105
tageous, Herctofore however 5 wus
possible with one oven and the gas collect-
ing shaft present in the interior to with-
draw only either water gas or only
synthesis gas or only town gas, sinee the 180
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length of the gas collecting shaft, with
it: bottom withdrawal of gas, was of
decisive importanee.
The present Invenfion removes this dis-
& zdvanloge in & very siwple manner in that
ihe walls of the gas vollecting shafts are
provided with closable ppenings in the
individual zones of water gas formation,
lows gas farmalion, and so fortk, so that
either town gas, or synthesis gas or the
like cau be lod of ag Tequired with vne
and the same gos eollecting shaft without
strnetural alicration. .
_ Tn Higures 8a to 3i of the accumpanying
15 drpwings is schemaiicelly shown the
arrangement of variously constructed in-
terior gas vollecting shaits with different
closing devices. The retort shown in
Figures Ja, 30, 8c in cross gaction and in
90 Tigure 8d in longitudinal section, is o
similar flow or unidirectionel flow oven.
Reference 49 ropresents the gas collecting
heft in the intcrior of the chamber,
which in. Figure 8a is opened somewhat
25 above the weter gas zene and in Figure
3% is closed ub that place. In Figure 3o
the gas collecting shaft extends about
Cast as far as in Figures 8¢ end 3& is
closed, below and is extended in 2 narrower
80 form wup to sbove the cooling zone.
Figure 3¢ shows the gas collecting shaft
of Figurs 8z on an enlarged scale.

1 Houres 3a—de the gas withdrawal
takes place at B0, where apenings are pro-
vided at different levels of the gas colleet-
ing shaft, which openings may he opened
and eclosed according to the desired com-
wosition of the gas. For $his purpnse

wets ara let into the wall of the shait in
which imperforate or perforated stoppers
are displaceshly arrenged.

10

35

40
I TWigure 3f
is shown in oross sectlon an enlarged re-
production of & gas collecting shalt wall
&1 in which are situated apertures 97 gzor—
responding to apertures B0 of Figs. du—
3e) for the passage of the gas and dis-
- placeahle perforated stoppers H%s and Im-
perforate stuppers 58b. Figure 8g shows
a horigontal section through the wall 51
50 at the level of the gas outlet openings.
1% the gas is to flow into the gus
collecting space without amy hiadrance
fhen the imperforate and perforated
stoppers ars so far displaced in their
Tongitudinal direction that the perforated
stoppers 53z are situated Deiween each
pair of opposite wall gperiures §2, Con-
versely, according to Migure 8h the im-
perforate sloppers 530 are placed oppesite
80 the wall aperluzes 52 with the resuli that
then the passage of gas from the cham-
ber is.prevented. In order to avoid loss

of gus the length of the imperforate
stoppers is provided greater than that of

65 the openings 82.

48

55

In order to avoid the eollection of dusé
and small coal within the dusts for the
perforsted  and imperforate stoppers,
which mighl eause the stoppers o jam,
the gas passages 32 are eonstructed at the 70
fower sides 84 In a roof-like manner so
that dnst and so forth cennot settle there-
on but slides in a downward direction.
This however reguires a good guide for
the perforated and imperforaie stoppers
sa that they do not fall out of the ducls.
Tor this purpuse guides, for axample nose
members 58, are provided in the hori-
zontal middle piecs 83 of the gas passage
53 +which engage in  corresponding
TONGSSES, €8, GTODVes 57, in the perforated
snd imperforate stoppers and thereby
eusure & satisfactory gaidance doring the
displacement of the said sloppers.  The
stoppers are likewise guided at 58 at their
upper Tarts,

“"The- displacement of the stoppers in
their longitudinal direction is effected
from lhe narrow sides of the chamber, in
tliat, as shown in Figure 84, the sioppers
arc only pushed, which has the couse-
yuence that the individunal imperforaie
and perforated stoppers can be arranged
behind ome smother withoup any juining
together whatever. The individual serics
of stoppers I, IL, TII, IV, (Figure 34}
distributed over the height of (ke gas
collecting shaft in the yomes coming into
question. are each arranged so as to be
displaceable in itself, so that o regulable
sueking-off of the gases is obtained which
is necessary for the prevailing need.

Another method of effeciing closable
gns withdrawel is shown in Fy 3,
being indicated at I, 1L and III. Here 105
imstend of the imperfornte and perforated
stoppers & highly refraclery tube, or
several conceairically arranged fubes 59,
$0, with passapes (1 are provided su as to
Te rotatable iv vound ducts. The double 110
tube guide, as for example in the casa of
Tigure 8: (LLL), has for iis objeet hatter
rotation and seading off of the inner tube.

. The dust falling in the lower part oi
the .gas collacting shaif is removed by 115
means of o device according to Figure 8;
(IV). Tt consists of 2 simple or donbla
vlosure fnbe 63. In the rase of z simple
closed gas collecting shaft corresponding
to Figure 3b the dust on actnation of the 120
emptying deviee falls direetly down into
fhe oven, or in the case of {he arrangement
of the gus colleoting shafts correspomding
to Tgures 3¢ and 3¢ through channels 64
(as i Tig. 87) iato the oven.

If, hesides for sucking off the gases
+ust wmentioned, the requirement alsa
arises of leading away themselves the low
temuperafure distillation garges, carbonic
acid, and other mases formed or Iiherated 130
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in the upper part of the chamber, then

the known exleinal gas collecting shafts

65 (Figure 8d) are retained at the top part

of the chamber which lead away the gages
5 of the upper zomes through known gas

Withdrs,waf means,

In Figures 3e; 37 and 8k is shown the
position of the steam delivery pipes 65
within the walls of the gas coliceling
]sjha,%t the outlet openings beang indicated

y 6ba.

A further means of securing wiik
eertainty the desired composition of the
end gas is the withdrawal of branch
streams of gas from the chamber, for
which purpose the device just deseribed
1s very suited. Tt will he advisalle fo
lead awey those gases and vapours which
. unfavourably influence the couversion
20 processes in the chamber. Thus, for

example, a tar-rich coal brings about a
- reduction in throughput owing to the fact
thal in a given chamber only a defintte
quentity of tar can be cracked. By the
withdrawal of tar-conmtaining branch
streams of gas, which are led awsy from
the upper part of the chamber or from a
prelimmery dxier or predistilling appa-
zatus disposed in direct combination with
the chamber, the chamber can he sabstan-
tially relieved, &hs gus composition
favonred in the direction of synthesis gos
praductien, aund the throughput raised,
since practically the tar-rich cosl is con-
verted to o coel which is poor in tar.
Furthermore, such branch streams of gas
will be led away as are undesivable in
the end produet, for example, the car-
bonfe acid gag of the frst degessing sbage
in the ease of town ges produciion, and
ahove all methune-containing gases and
vapours in the case of synthesis gas pro-
dustion, and the sulphur compounds in
bath cases. The healing relief afforded
the ehamber by the upper gas withdrawsal
enables the chamber heating surface to be
chosen correspondingly smaller in the
uppar part. .

Two general modes of gas withdrawal
b0 have been described above, viz. that in
which the gas iy drawn off through open-
ings at the sides of the oven (of. MHigures
oy 16 and lo) and thab in which the gas
is drawn off through opeuings in ducts
arvanged in the chazrge (cf. Figures3a—h).
The invention is fo be mmderstood ag in.
cluding. besides ovens which wiilise only
one of these two genersl modes ol with-
drawal, also ovens which wuiilise both
modes of withdrawal in une and the same
oven, :

In order for reasons of sconomy not to

"have to maks the structural height of the

ahamhber excemsively great, i} iz advisable
85 to imiroduvce the heant into the fuel by
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means of circulating gas in addition. Tor
ihis purpose, with employmeut of the
slide plate 44 (Figure Ic) and of the
stopper 386, branoh streams of the gas
jointly sucked off can be iniroduced into
the gag collecting shafts again, after heat-
ing up ip the chamber, at the places
where increased heat supply is neeessary.
In thig manner, with simamitanecus ex-
terior heating, on the one hand the crack-
Ing of the hydrocarbong liberated in the
upper part af the chember ean be belter
carried out, and on the other hgand the
water gas yicld can be raised in the lower
nart of the chamber by meuns of intro. 80
duced hot circulating ges and steam.
The chamber counstruction thersfors
snablea the branch gus streams withdrawn
from the chember to be introduced into
the chamber again as reaction gas, admiz~
ing ges or heat oarrier after previous
treatment, for exumple detarrin . Te-
moval or diminution of sarhon dioxide
and sulphur, couverting of carbon di-
oxide, tar aud gas cracking, heating up
and a0 forth, ﬁy means of this process,
the compusition of the final gas can be
imfluenced in that these gases which pom-
tain & large proportion of the availzbls
hydrogen of the coal in ges form raise
the bydrogen content in the end gas in
the production of synthesis gas. In the
case of the production of fown pas opera-
tions will be limited to the removal of the
carbouiv acid and the snlphur compounds
in order not to lower the hydrosarbon
content nf the cnd gas with respect to the
necessary healing value.

The brench streams of gas drewn off,
which in consequence of their composi-
tivn are not adapted for return into the
chamber or into the end gas, are rejected
after recovery of their heat content and
separalion of lz?lfdmcarhans, or, in 8o far
a3 (hey are still sufficiently possessed of 110
heating power, are ussd in Phoiler fur.
naces. 1f for example uw water gas is
desived ss end product which is o have
B very ]:iﬁ-l]}ocarhon monoxide content but
little  hydrogen, then it is mnecessary 115
separately to lead awsy the guses of the
firat degassing {ractivn, which contain g
high proportion of available hydrogen.

Por the adjustment of the oven to
gases of definite composition u further 120
consideration is vetlgﬂaim‘pomtant. Tt has
heen stated above thet in the produetion
of aynthesis gas the cracking of the hydro-
onrbons must be carried ocut further in
the upper port of the chamber than in the 125
Iower part thereof, whilet in the case of
fown gas the Teverse is the case. How-
ever, for the dimensioning of fhe cham-
her heating surfece the yuantity of the
gas varfelics, namely, degassing gas and 130
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water gas, obtainable in the wpper part
of the chamber and in the lower paat
of the shamber is of great imyportance.
TWhereas in the case of fown gas the
§ quantiby of degassing gas with hizh heaf-
ing value must he greater from the upper
pert of the chember, -in the case of
svnthesis gay productien the portion of
water gas to be admised taken frem Ghe
water gas zome that is lo_say from the
lowsr park of the chamber, is te be
substantially - higher. From this will

10

bs apparent, in addition io the con~

ciderations for the cracking aperations
esplained ahove, fha possibility  of
nsing the various levels of gas withdrawsal
for the purpose of adjusting the chamber
heating surface yatie between the upper
part of the chamber and the lower part of
ihe chamber, According tu the invention
the heating surfaces are fo be-sa chosen
that, in the production of iown gas, for
given chamber cross-sectlon amd given
Fuel throughpnut, the raiic between the
upper part of the chamber and the lower
part of the chamber:is -afnpmxlmatel}'
1.7:1, whilst in the ocase of the produe-
ton of synthesis pas this ratio is upproxi-
mately 1:1. Tt is extremely imporiant
thet this heating surfzse ratlo mmust be
adjusted in oxder to abtzin the desirsd

wases. . .

"The follow compositions may be
given es examples for a tewa gas and a
synthesis gas obtained by this maaner of

working :

15
20
25
.30

85

Town Gas - Synthesis Gas
Co. 6.0% ©O+ H, 8 —-&%
CoHae "3.8% CU, 10 —1R%%
40 Dg U.":"% E"s-{-CH; LI B 3%
Co 19.8% CO:H, 1.2
H: 54.6%
CH, - 144%
H‘n 3-4% o
45 Ho 4100 kenl fm®

To addition to the manner of heating,
the withdrawal of the gases and the
Jimensioning of the healing surfaces the
regalable introduction of steam at variwous

50 levels of the chamber is necessm‘ﬁ', on the
one hand in order to produce the neces-
sary water gas fraction in hoth modes of

rocedura as well as for ihe purpose of
%ringing about efficient craeking of ihe

55 hydrocerbens, more particularly in:the
oase of synthesis gas produciion, and In
this respect it 218 _partiemiazly to ha
emphasized that town gas 18 also obiained
by dry operation withoud supply of addi-

g0 tonal steam to the chamber. 1n the case
of svnthesis gas prodnetion on the other
hand the production of the desired gas

ronmrpozition reguires a supply of steam of
higher tempermture which is intraduced
both [rom helow inte the weler gas zone
23 well az from above inte the anidirec-
tional flow zoue. At the top the supply
of steam fakes place at a point in the
chisanber whera the degassing is atready
far advanced and the stemm serves pre-
eminenily to split up the methane which
resists the eracking and is difficult to
decompose. In the vese of synthesiz gus
production guantities of stears must be
introduced into the chamber which lie
betwsen 0.4 and 1.4 kilogram per kilo-
gram .of coal, whilst in the case of tewn

gas_ production the quani‘i’c—i‘ of steam
variez between 0.2 and 0.9 klogram of
steam per Lilogram of coal.

The position of the steam inlet places
in the chamber is of great importanue in
order on the one hand to enable the steam
fv be cfficiently distributed in the fuel,
and on the other hand to introduce tle
steam wheze the desived reselion with the
steam is to proceed. Preferably introdue-
tion through a separating pillar or an
interior gas collecting shait is to be
chogen for this purpese. It is jmportant
that. the openings situated at each por-
fieular level are aceording fo the inven-
{icn connacted to @ common supply leud,
regulahble in itself or fhat each lead or
ench growp of leads, separately on s
own, must be regulable.

“These modes of steam inireduction are

vepresented in Fignres 2u—2c of the

'aecompanyiug drawings.

Figure 2u shows the seetion of a uni-

* direetionn] flow chambex, in which it is

the coal inlet, and 17, 18 und 19 repre-
sent the degassing, cracking and gusify-
ing zones. ‘The finished gas is withdrawn
at selected levels through an interier gus
withdrawal lead 20, which is prolonged
into the lower part of the chamber and
Lere has steam outlet openings at various
lavels for supplying steam: inio thg cham-
ber. At the same fime provision is mada
ak 22 in the outer wall of the chamber for
the admission of steam at various levels.
Figurve 2b shows ike same chamber in
longitudinel section with a separaticg
pitlar 28 llustrated, which in this case
is prolonged up to the head of the eham-
ber and has steam outlet opemings 24
situsted at varicus levels. Reference
may here particularly be made to the
steam openings 2da and 246 which de-
boneh in the upper part uf tle chamber
and o4 the kead of the chamber, In oddi-
Honal or exclusive introduetion atb ihese

.places is employed in vrder fo decompose
“the liberated hydroearbons or fo preduce

wwater gus ot the hotter marginal parts
the production of synthesis gnash
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means of these expedients the pro-
duction of water gus in the lower part of
the chawmber is erther redueed or, par-
ticularly in the case of the production of
§ hard lump coke, evan avoided. The open-
ings 25, 26k 250 of fhe steam sapplics
sibuated in each individual level an the
chamher may, agcurding to the construce
tional exsmpls shown in Figure 2¢, be
10 connecled to & eommoen supply leard 26,
26b, 26, whish is regulable in jiself,
Consequently it iy forthwith possible io
allow “the steam %o issme in regulable
amounts ag requived at the various levels.
18  For the economics] eperation of 2 cham.
her for produeing gos it is very essentinl
to he able to use the by-products which
form. By means of the expedients de-
seribed, on the ong hand the degassing in
20 the upper part of the chamber, and on the
other hand the gasification in the lower
nart 0f the chamber may be conirolled
within the widest of limits. In order now,
a8 the most importeut by-product, to
obtain g saleable coke which is as hard s
possible, it fs neeessary thaf the ﬁa'siﬂea-
tion in the lower part of the e amber,
more particularly by the steam regulation
which has just heen described, is driven
ouly so far that a eufficient guantity of
waler gas 18 obtained whick is necessary
for the composiiion of the end gas but
varies only within sueh limils that ths
fuel in the lnwerﬁgar’c- of the chamber is
86 not too far pasified. In this way it Is
possihle, with the maintenance of o suffi-
ciently fhigh throughput perfermnence, to
oblain = coke which conforms to the im.
posed requirements.
yield ol

7

28

In order to obfaiu maximum
ga&, coke pnd any by-produets, it 13 neces-
sarv so_bo conduet the degassing process
thet neither gas losses throughk ihe walls
of the retort oeceur nor are lOreLgn. gases
48 sucked up out of the fring streams or

flues, which may lead to impatring of the

mag or to artiaq combustion of the roke,

In coutradistinetion to operation with

mineral eoal, the chambers consisting of
50 refractory materiel do not seal themselves

off with the same reliability when work-
ing' up younger fuels owing to the deposi-
tivn of carbon or graphite. Tt is neces-
sary therefore to ensura the production of
55 a desired end gas by regulation of the
chamber pressure, and in fact in such o
manner tﬁat the sncking-off of the gases
formed from the chamher is so regulated
that the gas pressurs in $he interier of the
chamber about, corresponds to the pressure
ar +the snetion in the fiving streams or
flues. The regulation of the gas pregsuTe
"t the withdrawal places of the indi-
vidual branch gas streams is accordingly
658 particularly Impertsnt. For thizs pur-

40

60

——

Dose gas pressure regulators are insialled

at appropriate places. Thus, for examyle,

in gucking off low tempersture distillation

gas from a prelimivary drier pre-inserted
with respect to the unidirectional flow 70
chamber, the prassure iz to be ragnlaled
such thal at the top part of the bre-
liminary drier such & superatmospheric
pressure prevails that the steam developed

hag time to penetrate the coal, und to heat T5
it at the swme time, in order to avoid o
premature disintagration. Small exeess
pressures of 10—100 mm. of water ure
already sufficient for this purpose. Thesa
pressures are also maintained when s low
temperature distillation of the coal is ip
be effected in the prelimivary drier ot the
same time.

Having now particularly described and
ascertained the nature of my said fnven-
tion and in what manner the some i
to be performed, I declare thet what I
claim 15:—

1. An wpright continuously operating
chamber oven exteriorly heated to high
temperature for the production of
differeny kinds of gas ‘mixtures, for
example town gas or syuthesis gas, with
simulianeons obteniion of eoke from sclid
bitaminous fuels, of the kind iz awhich
the gases ond vapours forming in the
upper part of the chomber flow dowa-
wordly 1n unidirectionsl Aow with the in-
candescent ooke, and water gas is pro-
dueed in the lower part of tlie chember
by introduction of steam, which water gas
may enler info reaction with the gaves
from the upper chamber and be led away
jointly or may ‘be led away separately,

characterised by the feat re that the com. 105
pasition of the gas is controlled by regu-
latmg {he ratio of the heating surface of
the upper patt of the chumber (degassing
zone) to the heating surfuce of the lowar
part of the chamber (gasification zone) by 110
withdrawal of gas at different lavely
throughoui the charge in combination
with the regulable heating of the pre-
liminary low {emperature distillafion
zone, degassing zone and gasification zone 115
and steam introdnetion at varions levels of
the chamber.

2. A chamber ovex as claimed in claim
1, characterised by the feature that nt
ihe narrow sides of the chamber gas col- 195
lacting  shafts are providsd passing
throngh from the fop to the bottom, which
shafts are connected with the chamber
intervior by means of numerous ggcending
slots which, however, rum horizentally 105
towards the shaft side and which are dis
ributed over the whole height, said slots
being closable as desired by meuns of
stoppers or plates introduced from the ex.
terior in a gasiight manncr which sub- 146
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divide the gas cellecling shafts,

3. A chamber oven as cleimed in claim
1 or 2, characterised by the feature that
the gas collecting shatis are sub-divided

§ into two or several spaces by weuns ui
slide plates, teum cach of which spuces &
torigontal gas oublel proceads.

i. A chamber oven as claimed in any
oue of 1he preceding elaims, characterised
10 by the featuve that the stoppers are at the

-7 same time constructed as slide plates for
the gas collecting shafts so that the sub-
division of the gas collecting shaits dass
nof involve special infroduction cpenings

15 for separate slide plafes, buit eun be
-effevted as desired at the level oi each slot.

5. A chambar oven as claimed in any
 oua of the preceding claims, characterised
by the feature that in the upper part of
g0 the chamber arc arranged in the longi-
tudinal axis thereof, and extending vver
its length, narrow puckels, bells, snck-oif
pipes or the like which aze perforated or
provided with slots,

6. A chamber vven as claimed in eny
one of the preceding claims, characterised
by the feature fhat gos collecting shuiis
are provided within the chamber extcn-
ing over its whole length which pussess a
30 plurality of closable openings distribuied

over o part of the leight and over the
whole length.

7. A chamber oven as claimed In elaim
§. characierised hy the feature thut the

b -

25

85 interior mas colleoting shalts terminate.

shortly ahove the water gas zone,
3. A chamber oven as elaimed in claim
6 or 7, characterised by the feature that
for the purpose of regulably closing anel
40 opening the gas colleeting shafts, imper-

forate and perforated stoppers Iying.

behind one enother and displaveable in
{heir longitudinal axes ave ATTARZEU in
horizontally disposed ducts of the colleci-

45 ing shafis within the walls erossing the
seTies of gas outlet openings. :

0. A chamber oven us claimed in any

one of the preceding claims, characteriscd -

by the feature that at yarious levels of the
50 chambey or of a pre-drier or a2 preliminary
low temperature distilling apparatus gas
withdrawal means ure provided thromgh
which brunch streams of ces ave with-

drawn twhich are not desired in the eand’

5% prodact or unfevenrably influence conver-
sion processes, so that the chamber or the
heat supply s relieved,

10. .tf method of operating the chamber
oven claimed in any one of the preceding

&0 claims, characterised by the {eature that
the earbonic aecid, sulphur eampounds,
ctezm, and if necessary also a part of the
low temperature distillation gas and of
tha tar vepours, forming i the upper nart

&5 of the chember or in the preliminary low,

or 11, characterised by the fcatmve that

teraperature disliliation apporatus ure
sepurately withdrzwa and aiter recovery
of their heat content (c.g. bor predrying
the fuel oz in waste Heat boilers) and any
tiguid hydroearbons are blown ofi or used
separately.

11. A method as elaimed in claim 10,
ehoracterised Ly the festmre that at ihe
esisting gos withdeawsl places branch
streams of the gas sucked off in common
ave lad hack after being heated up inio
tha mpper chamber, or into the lower
chamber, or into buth,

12. A method as claimed In claim 10

70

Tb

80
in the ease of simultaneous exterior heat-
ing for the purposc of producing gascs
which are povr in hydrocarbon, e.g.
synthesis gas, for the purpoese of coveriny
the raiscd heat requirement requisite for
eraclang the hydrocarbous, zoues, either
senarated from one-another or grouped
togethey above une gnother, are uheated,
by waeans of circulaling gas originating
from the zones thamselves, the heated-up
zas being iolroduced through the gas
withdrawal places present in the upper
part and middie part of the retort.

18. A mcthod of operuling o chamber
retort as elpihed in any one of claims 1
to U, characierised by the feature that for
given retort temperaiure, given chambor
ovuss-section and fuel throwghput, the gus
withdrawal places are so chosen that the
ratin nf the heating surfaces of the npper 100
part of the chamber with respect {o the
lower part of the chamber is constant
corresponding to the requisite mixture of
desrssing gas and guasification gas, heing
ahout J.7:1 in the ease of the. produetion 105
of town gas, and ebout 1:1 in the case of
the production of synthesis gas, irrespee-
tive of ihe tar content of the fuel.

14. A chamber oven as claimed in any
one of claims 1 to 9, characterised by the 110
feature that in the walls of the gas collect-
ing shafts, pipes or ducts are provided for
the tntroduetion of steam +which permik
the stexm to enfer ihe inferior of the
chamber at regulable levels and to be
distributed uver the whole length of the
chamber, the sleam supplies issuing at the
varicns levels being each connected to a
regrulable supply lead,

15. A methed as elaimed in any one of
elaim 10, 11, 12 or 18 characterised by the
fontute that in the case of the production
of synthesis gas, superheated steam is

8b

90

95

115

120

" blewn into the chemhber through (he steam

putlels provided in the lower degassing 125
zone. s¢ that the hydroearbops released
are decomposed, and furthermore waler
gas forms at the hofter plaecs near the
vdze, and the water gag produstion in the
lower part of the chamber {{he water gas 180
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gone) iz diminished, or is altogether
avoided, more particularly in the case of
the p:rmiuntion of hard lumpy coke,

16. A mothod zs claimed in any vne

8 of claims 10, 11, )2, 13 or 15, character

ised by the featurs 1haut the coke in the
lower part of the chamber is ineompletel
gusified, so that & fina) coke ig oblaine
which safisfies the fuel requircment for
heating the retort and can be gasified in
generaiors. . .

17. A method as claimed in elaim 10,
11, 12, 18, 14, 15 or 16, characterised by
the feature that the pas pressures mre so

15 regulated in the gas withdrawal ducts in

the various zones by means of gas pressure
regulators, in combination with the

control of the operations by heating, rate
of iravel, sucking off, steam and gas
introduetion, thet & mixing of the gas
streams and sucking in of fue gases or air
18 avoided.

18. The improved upright exteriorly
heated chamhber oven substantially us
hereinbefore described with reference to
the accompanying drawings, .

19. The improved rasthod of ¢ erating
the chamber oven elaimed in c?alm is
substantially as hereinbefore deseribed.

20. Gascs and{or coka made in the oven
andfor by the process herebefore-
described and clairmed.

Dated this 8th day of June, 1938,

' - MARKS & CLEREK.

leamington Spa: Peinted for Hie Majesty's Btationery Office, by ﬁhe Courter Press,~—1038,
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