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SPECIFICATION forming part of Letters Patent Wo. 194,037, dated July 4, 1905.
Application filed October 26,1803, Sarial Nu, 178,566,

Lo all whom it may concern,:

Be 1t known that I, Warrner NACKRN, en-
gineer, a subject of the German Empero I, e~
siding at 15 Buchheimerstrasse, Mitlheim-on-
the-Rhine, Germany, have invented certain
new and useful Improvements in Gias-Giener-

ators; and I do hereby declare the followin o

to be a full, clear, and exact description of the
invention, suchas will enable others skilled in
the art to which it appertains to make and use
the same.

The present invention relates to gas-gener-
ators, 1ts object being to provide a suction-
generator which may be charged with bitnmi-
nous or other gas containing coal or fuel and
which at the same time will furnish a gas free
from hydrocarbons and tars—that is to say, a
eas which will burn with a non-luminous
fiame and which therefore will serve for heat-
INg purposes.

Forthis purposethe gas-generator embody-
Ing my invention consists of a fuel-receptacle
whilch is open at the top and provided with a

egrate at the bottom and with an intermediate

discharge forthe generated gas. By thiscon-
struction the gases for supporting the com-
bustion, such as air or a mixture of steam
and air, are brought into contact with the up-
per as well as with the lower end of the fuel-
column and are forced or drawn into the in-
terior of the said column, so that the gases
produced are all carried off from the interior
of the said fuel-column. The operation of
the gas-generator thus arranged is as follows:
in view of the suction or exhaustion of the

gases from the generator by means of any
form of exhaust-pump or suction device the

pressure 1n the interior of the fuel-column is
reduced and air oramixture of air and steam
1s drawn into the incandescent-fuel column
from the top and the bottom of thesaid column
and in passing through the incandescent fuel
is converted into generator-gas. The fuel,
which 1s added at the top from time to time,
1s heated by the glowing coal upon which it
vests, the first effect being that the volatile
cdistillation products are given off from the
newly-charged fuel, whercupon it gradually
abtbains incandescence and then also takes part
in the gasification.  The products of distilla-

k

that the uppor part of ¢

tion are then directly mixed with the air or
air and steam sucked in from thetop, and the
mixture is then dirvectly carried through the
Incandescent-tuel column. _'

‘The first eifect of
thisis thattheliquid hydroearbonsare changed
to gascous hydrocarbons, wherenpon the lat-
ter arc decomposed into their elements, hy-
drogen and carbon, the latter heing thrown
out as soot. The decomposition of the hy-
drocarbons depends upon the heioht of the
upper fuel-column-——that is to say, that por-
tlon of the fuel-column which lies Debween
the upper end of the generator and the oas-
discharge. |

The lower portion of the generator-—that
is 6o say, the portion between the grate and
the Intermediate gas-discharge-—serves ex-
clusively for the complete gasification of the
coke formed in the upper part of the gener-
ator. Ilence this lower part corresponds to
a coke-generator having the usual draft from
below upward, and its height must be so de-
termined that the air passing through it will
have a full opportunity to completely combine
with the carbon, so as to form generator-gas.
Experiments have shown that when the lower
part ol the generator has the proper height
to be operative it is preferable to make the
height of the upper part of said generator
greater than the height of said lower part.

it 1s an essential feature of this invention
he genecrator is open
and freely accessible and

also that the lower
end of the fuel-column is supported so as to
leave a space below the same to give free ac-
cess “to the gas for supporting combustion.
or, In other words, that it is held above the
ground by the grate. By leaving the upper
part of the fuel-receptacle open the coal may
be observed at all times without disturbing
the operation and also the eocal may be noled
and raked and prevented from eaking by suit-
able instruments at any time. It should be
noted 1n this connection that in generators
with downward combustion, as in the upper
portion of the generator under my invention,
1t is of the utmost importance for a perfect
operation that the upper layer of coal m ay be
observed at all times in order to be able to

eaintain the zone at which combustion hegins
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at the same height constantly, which is done
in the present case by timely addition of fuel
and by a proper distribution of the supply of
air to the top and bottom. It is, moreover,
of importance that the upper layer of coal can
he observed at all times in order to prevent
an uneven combustion, which can be prevent-
od in time by proper distribution ot the tuel
in charging. It is also of importance 1n VIew

of the slag-forming fuel employed tfor vasifi-

cation that the formation of larger connected
masses of slag or clinkers is prevented by fre-
quently thrusting suitable implements down
into the fuel-column. The construction of the
cenerator as above stated makes 1t possible to
frequently and even uninterruptedly poke the
coal down to the slots or openings in the grate
and to serape the slag away from all parts of
the walls of the generator without interrupt-
ine the operation and in particular without
changine the mixing proportions of the air ox
air and steam mixture flowing into the gen-
erator. |

Of the accompanying drawings, Figure 1 is
a vertical section througn a gas-generator ar-
ranged according to my present invention, andl
Fies. 2and 3 are similar views of modifications
embodyine my invention.

Referring to Fig. 1, the upright fuel-recep-
tacle 4 is always open at top and has at bot-
tom a fire-grate that is accessible from the top
opening of the chamber. The gasesare drawn
ofi through a suitably-formed channel ¢, ar-
ranced at the proper point relatively to the
height of the fuel-column, which 1s 1n a state
of incandescence in its entire height. The
fuel introduced at top 1s heated by the 1nean-
descent layer below and is first subject to dis-
tillation by such heat in becoming gradually
incandescent and is then further gasified by
the alr admitted at the top of the generator
and passing through the incandescent layer of
fuel. The residue consisting of incandescent
coke then gradually descends into the lower
part of the producer, where in coming 1nto
contact with the air entering through the
orate it is finally completely gasified, with
exception of the ash which drops into the
ash-pit +, which is removed from time to time
through the opening /, formed in said ash-
pit.  'The products of distillation disengaged
in the upper part of the body of fuel m be-
ing made by the draft at ¢ to descend through
the upper incandescent layers of fuel will be-
fore reaching the channel ¢ have become de-
composed into non-condensable gases, pos-
sibly with separation of solid carbon, and
nass away through channel ¢, together with
producer-gases formed in the upper and lower
parts of the fuel. The air entering through
the fire-grate is advantageously moistened,
for which purpose there is provided abovethe
discharee-channel an annular water-evaporat-
ine chamber @, in which a body ot water 1s
maintained at a temperature slightly below

L

100% centiorade. The evaporating-chamber
# 1s built into the brickwork of the producer
insuch a manner that the bottom thereot forms
the top of the annular discharge-channel ¢ for
the gases and the inner side thereof a portion
of the producer-chamber. DBy this arrange-
ment of the evaporation-chamber on the one
hand the excess of heat of the fuel at the dis-
charging zone not being utilized by the proc-
ess 1s usetfully employed in generating the re-
quired steam and on the other hand the down-
ward projecting upper edge of the brickwork
channel ¢ is made of a material that is less
liable to be damaged by heat than brickwork.
The chamber « is made to communicate with
the atmosphere through one or more pipes ¢
and with the ash-pit 2 through the pipe . The
reduction of pressure effected’in the producer-

chamber by the suction in the discharge-chan-

nel ¢ is transmitted through ash-pit2and pipe
~tothe interior of chamber «, cansing air to be
drawn in through pipes <, which air in pass-
ing over the surface of the heated water takes
up vapor or steam therefrom and then passes
with the same through pipe ¢ into the ash-pit
/. and thence upward through the incandes-

cent column of fuel, where it is converted

into producer-gas. The water in chamber «
is maintained at a constant level by suppliying
continuously water through the pipe 7, while
the excess rung off through the overflow-pipe
. the supply being made sufficient to main-
tain the temperature of the water in the cham-
ber below boiling-point.  ¥or regulating the
amount of air passing into the ash-pit the
pipe ¢ may be provided with a regulating de-
vice, such as the damper 4, which is operated
by hand. |

The lower part of the producer serves only
for the complete gasilication of the coke pro-
duced in the upper part. It is therefore like
an ordinary coke gas-producer with the usual
upward draft, and its height 1s only deter-
mined by the necessity for allowing the enter-
ing air to combine perfectly with the carbon
to form bproducer-gas before passing away.
While with ordinary coke-gas producers this
minimum height is frequently exceeded 1n
order to previously heat the upper fuel by
the hot eases, and thus to utilize their heat
more perfectly, such an increase of height
has no ohjeet in the present mode of operat-

ing, as the fuel enters the decomposing proc- .

ess already in an incandescent state. Any sueh
inerease in helight would only uselessly increase
the cost and the space oceupied by the pro-
ducer, the detaching of chlinkers from above
would be more difficult, and the loss of heat
through radiation would be increased. Thus
it will be seen that the lower partof the pro-
duecer has its practically determined height
the same as the upper part, and i1t has been
proved that for the production of the re-
quired gas according to this Invention the up-
per part must be larger than the lower part.
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The non-luminous gas proc
to this Invention 1s more uniform in its com-
'pﬂm ‘i‘iml ""h an the Iu-rrmw 1S gaﬁ; ml{en ofi ti_’mm

1‘11&111]{*1,, S Lho 7 ONES whme ‘le decompm]-
tion of the tar and the gasification of the hy-
drocarbons take place overlap each other, and
the producer eannot be practically so worked
as bo maintam a constant height of the fuel.
L1, therefore, this height sinks somewhat, the
place where the gasesare drawn off a 1’3 proaches
somewhat nearer to the surface of the fuel
and more andecomposed tars will remain in
the gas. I, on the other hand, the height of

L'w Hml 115@% ‘1])(’}?{‘ ‘Lh normal lm*e,l ‘Lhe, (h@—

AREE w' i‘mm le Sur hw (}l he. _I. ael d,nd monre
CASCONS hwlme{uhom will be decomposed.
Below the zone in which all the hydrocarbons
have been decomposed n*zmthmt clements the
Qases f‘“&llll{}t Im au]};(‘*{., m mw fur Lhm c,lmm:r_
BRE wﬁhtlmwn at 1) ]mmL mihuentlv ..m].ow
this zone to insure that their composition will
not be atfected by *mv variations in the total
height of the ho(lv of fuel 1n the producer
that may occur in the practical working.

The heating-gas, burning with a non- Jumi-
nous flame nbmmotl by ilu} above means, 18
not only more uniform in its composition.
but also, on account of the complete decom-
position of all the tars, it is very much purer
than the ll_'m"linol_l% oas prepared in the known
manner. It hasalower heating capacity than
the latber and is on this account particularly
suitabie for working mnternal-combustion mo-
tors, but less so for producing high tempera-
tures, and unless carbuareted it is of course
not sutbtable for illuminating purposes.

When gasifying certain Iunda ot fuel, 16 may

be of advantage to add steam also to the air
entering ab top, as shown in Kie. 8. In this

hieare 7, wplment‘a the pipe for introducing
the steam. -
For utilizing the soot th Ltt is contained 1n

uced according

bon separates il_’r{}m 'i;;h C oas a 1"1(

.
fjr gl

the gases in the producer itself the large
amount of free heat contained in the lower
layers of the upper part of the fuel can be
utilized for converting into steam water 1n-
troduced at the point where the soot 1s sepa-
rated, or steam may be directly so intr odueed.
g, "”»’ shows the arrangement of 2, plpo f for
this purpose, which descends
per body of fuel to the poi

1t W’h(‘;l% the {;.1.1 -
which 1s sup-

_____ siphon bend at
top, as showi. *f'i.‘]m resu ]. G cui augh steain-sup-
ply will be the production of water-gas mainly
1l not entively from the separated soot, as
this offers ww mmh more Glf{"’l'l{'l(}{"l SUr-
faces than th
being in o nase onf amtﬂ 1t, 1S nmdi: more {..[1.‘:.“
‘)c}w{‘-d to enter into reaction.

Having now particularly deseribed and as-
cor tained the nature of my sald invention aml
In what manner the same is to be performed,
declare that what T elaim js—

1. Inagas-generatora !U(“] receptacle open
at the top and provided with a orate at the bot-
tom, and means for mlmllm]ﬂ alr below said

crate 1In combination with an intermediate oaS-
th%hauw and means for cansing the interme-

diate Ll,wn_% of the fuel to convert water into
st LI A0y ("’l h ringing tl“l{" c,i; "L]"ll"'-s{') 'i'm " wl mi S,

2. Htm g.:t~_~,--nenomtm q iuel n}u_,]ﬂ.d(,lﬁ upnn
aL Llw t{}]} .rm:l m mfule(] mth o .fu( ..tL ‘Lh{* ]}(}l“
or a;Le n u.nnhnmbmn wlt.h an 111Lm mul .-.Li{"ﬁ gm»
chsdm,t oe and me m]«aim*c{mvmtuw wabter into
steam at an intermediate potnt of t the fuel-re-
ceptacle, and for introd mmg sald steam nto
the 1 "’1101 B

nature m Lh.{.:—.a speci l.l{_,djblf_“.i]_l in Lhe presence of

two witnesses. N
WALTHER NACKEN.
Withesses -

GustTav KLSNER,

WinaELM hlmpm g,
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