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It has been proposed to burn powdered
fuel comprising finer and coarser particles
by causing the pulverized fuel to fall in the
form of a shower in a rising air current

ber. As, however, the fyel particles owing
to their fall attain a certain vertical velocity
and their fall ig only more or less impeded
by the rising air current. the height of the
furnace shaft is, in spite of its tapered
a considerable one. Moreover the
fuel introduced at the top of the furnace
shaft will not be distributed uniformly
throughout the whole cross sectional area of
e shaft,

It has been further proposed to introduce
the pulverized fuel and the blast of the ajr
of combustion together at the bottom of g
funnel shaped combustion shaft, so that the
fuel particles mav be driven upward by the
air blast until the velocity of the air cur.
rent has decreased in the upper wider levels
of the shaft so far

combustion within the shaft is com-
paratively great. while with the fuel and the

aIr rushing with a considerable velocity in

the same direction, the conditions for igni-
tion and combustion are as unfavorable ag
in the usual coal dust furnaces. The igni-
tion and the combustion of the fuel is partly
and partly slow, while the start-
Ing and regulation of. and the removal of
well as the

One object of this invention is to avoid
some of the said drawbacks by introducing
the slack fuel or pulverized fuel into the
rising gas current in the upright furnace
shaft having an upward increasing ecross
sectional area. at the proximity of the small-
est cross section and at a higher level than
the entrance of the said gas current.

Another object is to avoid some of the
above mentioned drawbacks by providing
below the bottom opening of ‘the tapered

furnace shaft o chamber of greater Cross sec-
tional area than the said bottom opening
provided with oas or ajr inlet channels ang
with a grate receiving the particles falling
through the bottom opening of the shaft,

If the rising fas current is produced by
an air or gas blast, the widened grate cham-
ber is joined gas-tightly to the shaft ang
the blast entering the said grate chambher
passes over or through the said grate,
Preferably an agh pit provided with g wa-
ter seal receiving g conveyor for the removal
of the ashes: is arranged below the sajd
grate,

By introducing the fyel in the vicinity of
the smallest cross sectional area of the shaft,
the fuel may be easily distributed uniformly
over the whole cross sectional area and the
fuel mects the rising gas current at the
Place. where it has jts greatest or nearly its
areatest velocity. while the fuel has prac-
ticallv no velocity at all in the direction of
the flow of the fas current. Hence. even
if the combustion shaft is shaped like a
diffuser allowine the eddrless (?ecroase of
the velocity of the air current, the fuel may
be held during its complete combustion in
a_substantially stationary floating suspen-
sion in a shaft of comparatively small
height. while the ajr oi combustion flows
along the substantially stationary fuel par-
i e newly introduced fye] traverses
the burning fuel lavers floating in equilib-
rium until different particles of the newly
introduced fuel reach their state of equilib-
rinm at the levels of the shaft in which the
velocity of the air current balances the
weight of the fuel part_icles._

manner in a regular process,

Another object is to allow the removal of
the unburned or incombustible parts even
if the fuel is treated in a substantially sta-
tionary floating suspension. For this ob-
ject the suspending gas current introduced
at the bottom of the shaft and practically
forming an impenetrable wall, will be peri-
odically choked or interrupted to allow the
particles to be removed to drop from the
zone of action of the rising gas current.
Simultaneously with the choking or inter.
rupting of the £as current, the introduction
of fuel may be periodically diminished or
interrupted,
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The accompanying drawing shows dia-
grammntically, a sectional elevation of an
example of a furnace, according to this in-
vention.

In the drawing 1 is an upright shaft
having an upward increasing Cross sectional
area. Adjoining the lower end of the shaft
js provided a part 2 of uniform or down-
ward increasing CTross coction. The fuel
dust is supplied into the chaft 1 at one ov
more points 4 by means of mechanical feed-
ing devices. as for example screw convey-
ors 3. According to the example shown 1m
the drawing. the air necessaty for combus-
tion and eventually the gases of combustion
enter the funnel shaped shaft 1 through
channels 7 mnear or at the bottom of the
shaft, for example through the opening 2 in
its lower end, so that the introduced air
keeps the fuel which is admitted at 4 In
floating suspension.

The weight of the fuel particles is bal-
anced by the lifting power of the air current
at a velocity of the current depending from
the shapes. dimensions and the weights of
the said particles and from the velative
weight of the air. Owing to the upward
increasing cross sectional area of the shaft,
the velocity of the gas decrenses upwards.
The fuel particles rise_according to their
Faiaht_with the air current to a [ovel. at
which their welg ht s Dbalanced by the ur
‘current.. The fuel introduced at 1 into the
he arranged according to the
sizes of the particles at different levels in
which thev will float without being driven
in the direction of the air current. Even
the coarser particles have plenty of time to
be completely burnt or in case of a reduced
air supply, to be completely gasifie

If the fuel and the air be introduced in
the above described manner. the furnace
operates similarly to a usual hand supplied
grate fl%mlace. except that the air takes th;

lace of the irop grate, as 2 supporter 0
ghe fuel. The new furnace diﬁ(le)rs also in
principle from a1l known coal dust furnaces
and is similar to_the grate furnaces in that
the newly introduced fuel comes into con-
tact with the burning fuel since it has to
traverse the floating layers already burning,
before coming to 2 stationary state in the
level corresponding to its size. This peculi-
arity of the furnace greatly facilitates the
ignition. The advantage of the concentrated
combustion of the grate furnaces is attained
without the drawbacks of such grates Viz,
the large costs of installation and of main-
tenance and the difficulties caused by the use
of caking and slagging coal.

As the velocity of the air current reaches
its maximum value in the axis of the shaft
and decreases toward the walls, in order to
obtain a more favorable distribution of the
velocity, it is advisable to arrange choking
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or distributing members 10, for example in
the shape of a core arranged in the center
of the shaft in the vicinity of its narrowest
cross section.

In order to secure
of the incombustible particles, the gas cur-
rent and preferably also the introduction of
the fuel dust. can be periodically choked or
interrupted or altered. For example the ad-
mission of air through the channel 7 may be
periodically interrupted in order o allow
the a<hes to drop, and at the same time the
introduction of the air through the nozzles
9 may be choked or totally interrupted.

The periodic alteration of the quantity of
air blown into the shaft may be effectuated
also by altering the quantity of air only in
the lower levels of the furnace, while it
remains substantially constant in the upper
lovele, This can be easily effected. if the
blast channels are arranged at  diffevent

Jevels, so that, for example. during the
choking of the introduction of the air at

the lowest channels 7, 2 correspondingly
areater quantity of air is admitted throngh
the nozzles 9. )
As coarser fuel particles may drop from
the furnace shaft. more especially when the
air blast is interrupted for the purpose of

removal of the ashes, a comparatively wide 7

chamber 3 1s :ll‘l':lnf.!{:(l below the narrowest
part of the shaft and provided with a grate
6. on which the fuel falling from the shaft
will burn out, and at the same time pre-
heat the air before it enters the shaft. The
preheating may be aided by the introdunetion
of fucl directly to the grate 6 through chan-
nel 8. The air may be introduced totally or
partly through chamber 5 and i

part of the-aic.
can be conducted through the grate 6. The
- .Ja-\b S

TBottom of th

JeT_b.may._form 2
water sea

eiving_the ashes dropped
rom the grate 6, A suitable conveyor 1Zen-
tﬂé‘rmg_f Tre said water scal alloys a continuous
removal of the ashes.

he grate 6 facilitates the starting and the
regulation of the furnace. Itis sufficient to
kindle and to maintain & small fire on the
grate. As soon as air and fuel dust are in-
troduced, instant ignition takes place with-
out the necessity of prior heating of the
chaft. For purposes of reculation the intro-
duction of fuel may be interrupted for
chorter or longer periods, as the fuel is ig-
nited directly upon its renewed introduc-
tion. '

The described furnace may be used not
only for powdered or crushed solid fuels but
also for atomized liquid fuels with high boil-
ing temperature, for example tar or residues
of mineral oil distillation.

The furnace may be used not only for com-
bustion, but also {or the gasification of fuels
with reduced air admission, to obtain a gas
mixture with high carbon monoxide per-

the drop or the removal 7
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centage. For the production of combustible
gases steam or atomized water may be in-
troduced into the furnace shaft.

The fuel floated within the shaft must
however not be completely gasified but it can
be treated by heat in such a nanner that only
the volatile constituents are driven out, that
is to say, so that the fue] is only distilled.
If the distillation is to be performed at low
temperatures in order to obtain primary tar.
the gases floating the fuel are heated before
their introduction to the distillation tempera-
ture. The operation of the furnace may le
interrupted periodically in order to perniit
the coke- or semi-coke dust to drop and to
be removed.

Having now fully described and ascer-
tained the nature of the said invention and
the manner in which it is to be performed,
we declare, that what we claim jg:—

1. A furnace for utilizing powdered fuel
and the like, in a rising current of gaseous
fluid, comprising, an upright shaft having
an open lower end and of upwardly incregs-
ing cross sectional area. a chamber positioned
below the lower end of the shaft and hav-
Ing a cross sectional area greater than that
of the open lower end, a grate in the cham-
ber positioned to receive material falling
through the lower end of the shaft. and an
inlet for gaseous fluid in the chamber.

2. A furnace for utilizing powdered fuel
and the like, in a rising current of gaseous
fluid comprising, an upright shaft having an
open lower end and of upwardly increasing
cross sectional area, a chamber positioned be-
low the lower end of the shaft and having a
cross sectional area greater than that of the

3

open lower end, a grate in the chamber po.-
sitioned to receive material falling through
the lower end of the shaft. and an inlet for
gaseous fluid in the chamber, the chamber

aving an air-tight connection with the
shaft.

3. A furnace for utilizing powdered fye]
and the like. in a rising current of Zaseous
fluid comprising, an upright shaft having
an open lower end and of upwardly increas-
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Ing cross sectional area. a chamber positioned

below the lower end of the ‘
a cross sectional area greater than that of the
open lower end, a grate in the chamber posi-
tioned to receive material falling througl the
lower end of the shaft. and an inlet for gus-
eous fluid in the chamber,
bottom of the chamber, a water seal for the
chamber bottom, and a conveyor entering the
chamber.

4. A furnace for utilizing powdered fuel
and the like, in a rising gas current, com-
prising. an upright shaft having an open
lower end and of upwardly increasing cross
scctional area. a chamber positioned below
the lower end of the shaft and having a cross
sectional area greater than that of the open
lower end, a grate in the chamber positioned
to receive material falling through the lower
end of the shaft. and an inlet for gaseous
fluid in the chamber and a fuel feed opening
in the chamber for directly supplying the
grate,

In testimony whereof we affix our signa-
tures.

shaft and having

GEZA SZIKLA.
ARTHUR ROZINEK.

an ash pit at the
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