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The present invention relates to the ear-
bonization and combustion of bitaminous
tuel with recovery of coal gas and utilization
of the heat of combustion, for example, in the
generation of steam.

Objeets of the present invention are to

effect a material economy in earbonizing'
an

bituminous fuel with the produetion
recovery of coal gas together with tar and
other by-products and with the economical
combustion of the resulting coke and the con-
servation and utilization of heat ; and to
economically combine- in one operation and
one apparatus the functions of a gas plant
producing gas for_distribution, and of 2
Ppower plant producing steam for utilization.
Other objects of the invention will appear
from the follewing description at the end of
which the invention will be claimed. How-
ever, the invention, generally stated, may be
said to comprise a process of continuously
carbonizing ard burning bitumineus fuel
ry of coal gas and utilization of
heat of combustion which consists in estab-
lishing and maintg-iningadascen&inf column
gnited fuel and a bed of iEm'-te [ fuel by
ing bituminous fuel to the top of the
column and by passing hot carbonized fuel
frem the bottom of t’Ee column to the bed
and by discharging ashes from the bed, air
blasting the bﬁnﬁnd produeing utilizable
heat, prodndn% a hot zone at the lower part
of the column by intermittently air blasting
the lower part of the

 column and burnin

some of the carbonized fuel and leading o

the. blast gases from the top of said zone to
mix with the eembustion gases from the burn-
ing bed and collecting ceal gas from the top
of the column, generating ecoal gus in the
uppequnefthoeolumn&n&be,tweanﬁl{e
air blasting steps recirculating some of it
from the lower part to the upper part of the
column to tr&nsferfheat from the lower fp:elit
to the upper part for earbonizi- 1-g raw fuel,
and generating sdditionsl coal gas, and lead-
ing off and ing the coal gas generated

* in excess of that required for recirculation.

The invention further comprises the appa-
ratus to be presently described which is a

gerefarred form with which the process can
racticed. '

e invention also comprises the improve- -

ments to be
claimed. .
The invention will be described in connee-
tion with the accompanying drawing in
which there is a single figure taken princi-
pally in transverse sectional elevation.
The descending fuel is provided by the re-
tort 1, and the bed
ing grate 2 arranged beneath and to one side
of the retort-1 and extending into a combus-<
tion chamber 3. In this ease the mass of
fuel is continuous snd comprises a column
and a unilaterally spreading bed. From the
Erate or, more accurately, from the right-
and end of the grate, as shown in the draw-
ing, the ashes fall, in the ‘present instan
into the ash hopper 4. Raw bituminous
is fed te the top of the retort 1, for example,
by means of thie feeder 5 which does not per-
mit of the passage of air-or gas,
the bottom of the column in the retort 1 and
below the offtake 6 is intermittently air

presently described and f ally

blasted by means of the blower 7 and ita con-
blast gases st the tap of

nection 8, and the
the zone above referred to are lod off through
the offtake 6 and by way of the pipe 9 having
the valve 10, to the combustion chamber §,
where they add their heat to the heat of com-
bustion of the fuel bed which is air blasted
by the conneetions 11. The result of this jg
that a small portion of the carbonized fuel iz
consumed in the zone above referred to with
great increase in te: ature, ap: ing
ineandescence in that zone, whils at the sama-
time the utilizable heat of combustion of ear-
benized fuel in the bed is augmented ar sap--
plemented by the heat of blast gases.
This air blasting step is intermittent and
during it some coal gas is generated in the
upper gortions of the column and is Jod off
by the bleeder pipe 12 h-aving valve 15 to the
coal gas offtake pipe 14, which is connected
with an exhauster, not shown because too
well understood to require description or ex-
planation. At the completion of the air
blasting step the valve 15 is closed and the
VﬁlV&ngl opened. The fan 20 is eperated

is provided by the travel-
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with the two-fold result that coal gas is gen-
erated in the retort 1and recirculated by the
fan 20 and pipes 21 and 22 from the top to
the bottom ofp:ile column causing transfer
of heat from the zone at the bottom of the
column to the fuel above that zone, carbon-
izing the latter and rmitting the carbonized
fuel to descend to the bottom of the column
where, while hot, it is fed to the fuel bed as
gas generated is led
off through the pipe 23 provided with a
valve 24 which is now open. The governor
25 in the pipe 23 and its connection 26 to the
bottom of the column serve to keep the pres-
sure at that point at or below atmospheric
pressure in order to oppose the escape of gas
at the point where the carboni fuel is
transferred to the bed. The rotati device
97 serves to level the carbonized fuel on the
grate 2 and to permit the passage of the fuel
into the combustion chamber, while at the
same time preventing the air blast at the
bottom of the descending column of fuel,
during the blasting period, or the gas, dur-
ing the re-circulation period, from entering
the combustion chamber. As shown the com-
bustion chamber 3 is the combustion chamber
of a boiler or steamh generator 28, and the
heat in the chamber 3 is utilized for gener-

ine steam. The cool gases and products of
combustion pass off through the stack 29.
The valved connection 30 is adapted for the
introduction of air into the connection 9 for
burning whatever combustibles there may
be in the blast gases. 32 indicates a feeder
for assisting the grate to carry the carbon-
ized fuel. _

It is to be understood that the point of in-
troduction of the recirculated coal gas, with
respect to the point of introduction of the
air blast to the column, may be varied in
order to vary the maximum temperature to
which the decomposable coal gas will be ex-
posed durin re-circulation. Also, if the
carbonized fuel is fed directly from the
column to the bed, increasing the distance
between the point of introduction of the re-
circulated gas and the point of transfer of
the fuel will lessen the t:ndency of gas to
leak from the column at the latter point.

It will be obvious to those skilled in the
art to which the invention relates that modi-
fications may be made in details of construc-
tion, arrangement, procedure and matters
of mere form without departing from the
spirit of the invention which is not limited to
such matters or otherwise than the prior art
and the appended claims may require.

We claim:

1. The process of the production of coal

and utilization of heat of combustion;

which consists in establishing and maintain-
ing a continuous mass of ignited fuel com-
rising as continuous parts thereof a descend-
ing column and a uni aterally spreading

1,361,453

by feeding bituminous fuel to the top of the
column and by passing hot carbonized coal
from the bottom of the column to the bed
and by discharging ashes from the bed, burn-
ing the carbonized fuel and producing uti-
lizable heat by air blasting the bed, intermit-
tently air blasting the lower portion of the
column and leading off the blast gases from
the top of said lower portion to the combus-
tion gases from the burning fuel bed to ang-
ment the utilizable heat thereof and collecting
coal gas generated in the column above said
point, alternately recirculating coal gas
through the column to transfer heat from the
lower portion to the top thereby carbonizing
raw coal and generating coal gas, and lead-
ing off the coal gas so generated in excess of
that required for recirculation.

2. The process of the production of coal
gas and utilization of heat of combustion;
which consists in establishing and maintain-
ine a continuous mass of ignited fuel com-

rising as continuous parts t ereof a descend-
ing column and a uni aterally spreading bed
by feeding bituminous coal to the top of the
column and by passing hot carbonized fuel
from the bottom of the column to the bed and
by dischargirig ashes from the end of the bed,
burning the carbonized fuel and producing
utilizable heat by air blasting the bed, gen-
erating steam by said heat, intermittently air
blasting the lower part of the column and
leading off the blast gases from the top of
said lower portion to the combustion gases
from the burning fuel bed to augment the
utilizable heat thereof and collecting coal gas
generated in the column above said point, al-
ternately recirculating coal gas through the
column to transfer heat from the lower part
to the top thereby carbonizing raw coal and
generating coal gas, and leading off the coal
gas so generated 1n excess of that required for
recirculation. :

3. The process of the production of coal
gas and utilization of heat of combustion;
which consists in establishing and maintain-
ing a descending column of ignited fuel hav-
ing a top and a bottom and a bed of ignited
fuel having a top removed from the bottom
of said column by feeding bituminous coal
to the top of the column and by passing hot
carbonized fuel from the bottom of the col-
umn to the bed and by discharging ashes from
the bed continuously, air blasting the bed and
producing“utilizab e heat, producing a hot
zone at the lower Fart of the column by in-
termittently air blasting the lower part of
the column and burning some of the car-
bonized fuel and leading off the blast gases
from the top of said zone to the combustion
gases from the burning fuel bed and collect-
ing coal gas from the top of the column, gen-
erating coal gas in the upper part of the col-
amn and between the air blasting steps recir-
culating some of the coal gas from
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part to the upper part of the column to trans-
fer heat from the lower part to the upper part
for carbonizing raw fuel and generating ad-
ditional coal gas, and leading off and con-
serving the coal gas generated in excess of
that required for recirculation,

JOHN M. RUSBY.

WILLIAM 1. BATTIN.



