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No, 791,461,

Patented June 6, 1905.

UNITED STATES PATENT OFFICE.

CARLETON ELLIS, OF NEW YORK, N. Y.

GAS-PRODUC‘ER APPARATUS.

SPECIFICATION forming_.‘pa,rt of Letters Patent No. 791,461, dated J une 6, 1905,
“ Application filed December 12,1904, Serial No. 236,452, -

To all whom it may concern.:

Be it known that I, CArLETON ELLIS, 2 citi-
zen ot the United States, residingat New York
city, county and State of New York, have in-
vented certain new and useful Improvements

in Gas-Producer Apparatus, of which the fol-
lowing specification and accompanying draw-
ings disclose as an illustration one embodi-
~ ment thereof which I now regard as the best

out of the various forms in which the princi-
ples of my invention may be applied.

- This invention relates to gas-producer ap-
paratus, and especially those in which a por-
tion of the products of combustion from the
furnace in which the producer-gas is burned

or from other convenient source is returned
to the producer and passed through the bed

of fuel therein. I have discovered that these
products, owing to their neutral character
and to the presence of carbonic acid, may, by
properly regulating their temperature, be
made the means of keeping down the temper-
ature of the producer and avoiding the pro-
duction of soot and slag or clinkers in objec-
tionable amounts without requiring the use of
steam as a cooler. It is well known thatsteam
has heretofore been largely utilized for that
purpose, but is open to serious objections,
principally due to the imperfect decomposi-
tion which the steam undergoes in passing

through the fuel-bed. Italso requiresa much
higher temperature for its decomposition—-

namely,about 1,900° Fahrenheit and above—
than COz, which splits up at about 1,200°,and
I can therefore not only run the producer

- cooler, but obtain a range of operation some

700° greater than with steam. This discov-

ery whereby I substitute neutral stack-gases

- fTor steam and regulate the temperature of the

40

45

draft with reference to its composition and

the slagging-point of the particular fuel used

1s not broadly claimed herein, being made the
subject of copending applications, Serial Nos.

228,915 and 233,800.
The present invention relates especially to
gas-furnaces whose products of combustion

contaln a large constituent of carbonic acid

whose endothermic reaction with the contents

~ of the gas-producer is made the basis-of the

50

cooling action above referred to. An exam-

ple is found in gas-benches for making retort-

gas with a distilling - flame of producer - gas,
and particularly those in which coke fuel is
burned in the producer. A furnace of this
kind is shown in United States Patent No.

274,829. In furnaces of this character various

influences combine to render it feasible to
burn the fuel-gases with oxygen little, if any,
1n excess of their theoretical requirement.
The flame travels for a long distance through
a refractory heat-retaining region. Secondly,
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the coke-producer affords gases consisting
largely of carbon monoxid, with little, if any,

quire an excess of oxygen for their complete
combustion, and, thirdly, the practice of pre-

ot the smoky gases of distillation, which re- -

heating the furnace-air on the regenerative

plan reduces the requirement for an excess
quantity. I find it possible with products of

combustion of the aforesaid character rich in
carbon dioxid to rely largely upon the heat-

absorbing or endothermic reaction of this in-
gredient with the incandescent carbon of the
producer to maintain the combustion process

~of the producer on a low-temperature plane.

- The present application relates to improve-
ments In apparatus for carrying into effect a

process of the aforesaid character and includes
certain useful arrangements of conduits, re- .
generators, and mechanical draft-producing

means, such as a fan, whereby a portion of
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the stack-gases may be diverted from the

stack into the producer and whereby pro-
tection 1s afforded to the fan by the cooling
undergone by the stack-gases before reaching

the fan. _ - | |

The construction which I provide enables
me to cool the draft mixture for the producer
sufiiciently to protect the fan and avoid ob-
Jectionable slageing and yet introduce it at a
sufficiently high temperature (permissible by
reason of the high endothermic capacity of the
particular stack-gases) as to secure the bene-

ts of the increase in furnace temperature

due to a comparatively high initial tempera-

ture of the draft mixture.

- In the accompanying drawings, Figure 1
represents a vertical section of a producer-
heated retort gas-bench embodying my im-
provements. Hig. 2 represents a section on
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the line 2 2 of Fig. 1. Fig. 3 represents a
section on the line 3 3 of Fig. 1.
The same reference characters represent the

same parts in all the figures.

In the drawings, 10 is the producer, con-
necting by a gas-conduit 11 with the burners
12, above which is the furnace or combustion
chamber 13, containing the refractory gas-
retorts 14 and suitable refractory baflles and
walls, whereby the flame is caused to proceed
through an extensive heat-retaining region
whose reverberatory or radiative properties
materially aid in dispensing with excess air
and affording products of combustion rich n
carbonic acid. These products frequently
contain as much as twenty per cent. of car-
bonic acid in a furnace of the kind illustrated,
which means that practically all of the twenty-
one per cent. of oxygen in atmospheric air
has been combined with carbon in the form
Of 002

The passages for furnace-air and for prod-
ucts of combustion are not fully illustrated in
detall, being familiar in the art. Reference
may be had to the aforesaid patent, No.
274,829, for a more complete illustration. 1
do not, of course, confine myself to construc-
tional details, but may embody in various
constructional forms the idea herem illus-
trated. |

The furnace or secondary air enters the
combustion-chamber 13 through the burners
12 in a plane alongside of the gas-conduit 11
and is preheated on the continuous plan by
the spent gases In passing through a regener-
ator. The entrance portion of the regener-
ative passages for furnace-air 1s shown at 15
15 in Fig. 3, and a portion ot these passages
at 16 in Fig. 1. A portion of the passages
for products of combustion through which
the said products pass from the furnace down-
wardly in a direction opposite to the furnace-
alr is shown at 17 and 18. The final exit is
through a passage 19, Fig. 1, and the stack-
tunnel 20. Thereby a considerable portion
of the heat of the stack-gases 1s abstracted
and added to the furnace-air by conduction
through the walls of the passages. 21 repre-
sents passages likewise heated by the prod-
ucts of combustion and having an antecham-
ber 22 and an exit-chamber or ash-pit 23
under the grate of the producer 10. From
one of the stack-gas passages 19 a pipe 24
leads to the antechamber 22 and contains a
fan-blower 25,whereby a portion of the prod-
ucts of combustion may be diverted into the
passages 21. The pipe has an air-inlet 26
anterior to the fan for admitting air to sup-
port combustion in the producer, and the
relative proportions of air and products of
combustion are regulated by dampers 27 28
in the pipe and air branch.

- From the passage 21 a branch 29, contain-
1ng a valve or damper 30, leads to the top of
the producer 10. By suitably adjusting this
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valve and a valve 31, controlling the passage
under the grate, a downdl aft may be cr cated
through the fuel-bed either to the exelusion
of the updraft or in conjunction therewith.
If the current be divided and the draft pro-
ceed both ways and issue from the nuddle of
the fuel-bed, the velocity of each portion is
less than that of a single draft of equal vol-
ume and more time 1s given for the reac-
tions within the fuel body.

It will be observed that the products of
combustion are congidemblv cooled befm e
passing through the pipe 24 and the fan 25,
thus afior dmg protection to the mechanism
and materials of the fan and creating a tem-
perature-repressing influence of marked bene-
fit in keeping the heat of the producer helow
the slageing-point of the fucl. By mixing
with air these products are still further cooled
and the air preheated by any residuc of tem-
perature in the gases. In the passages 22 21
the temperature of the mixture is raised by
regenerative action, so that the mixture may
enter the producer quite hot, though at a
considerably lower temperature than the origi-
nal temperature of the stack-gases, because of
the relatively small surface ot the passages 21
929. the comparative coolness of the stack-
oases by the time they have reached the chan-
nelsin heating relation to these passages, the
loss of heat in transmission through the inter-
vening walls, and the admixture of cold air
with the staclk-gases. If necessary, the deliv-
ery-pipe 24 of the fan could of course be con-
nected directly to the ash-pit 23 of the pro-
ducer. This partial reheating 1s permissible,
owing to the large proportion of carbonic acid
available for endothermic action. I find it
possible to conduet the producer process un-
der temperature conditions comparable to
those existinge when steam 1s used or even at a
lower temperature. If the produects of com-
bustion are abstracted at an earlier point n
their travel and mixed with the air, less pre-
heatinge of the air by conduction is necessary.

A considerable saving 1n fuel 1s effected by
my invention, and the gas is cooler and con-
tains a larger proportion of combustible.  Bi-
tuminous or other fuel may also be employed,
in which case, although the produets of com-
bustion in general will contain less carbonie
acid than with a coke fire, the producer natu-
rally runs cooler, owing to the character of
the fuel.

The independent regulation of the compo-
sition of the draft-current to the producer af-
forded by a mechanical draft-accelerator, such
as a fan 1n combination with dampers in the
air and staclk-gas inlets to the fan, 1s a very
important matter, inasmuch as 1t enables the
composition of the draft-current to be varied
with reference to the temperature of the stack-
oases, their richness in CO., and the slagging-
point of the particalar fuel employed. Some

fuels slag at as low a temperature as 1,400
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- 1n other furnaces it would answer not so well
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‘Fahrenheit, while others do not slag objec-
Between these two
~points there is a wide range of conditions,

tionably below 2,200°.

which are met by the effective control of the
various factors relating to the draft, as de-
scribed. Moreover, the furnace will some-
times be run so as to produce a smaller per-
centage of CQO: than at other times. 1 have

found that jet propulsion of the stack-gases

as sometimes proposed in gas-producer prac-

tice is unsatisfactory on account of the diffi-
culty or impossibility of attaining satisfac-
‘tory regulation under the varying conditions
above mentioned, and I therefore prefer to
‘employ a fan or equivalent mechanical accel-
erator. "1 may add that the necessity for cool-

1ng the stack-gases before their introduction
into the producer arises even with some gases

apparently rich enough in CO: to suppress
producer temperatures to a practical work-

Ing point, since at high temperatures, and es-
pecially under forced draft, c&rbon appears to

manifest a selective affinity for oxygen in
preference to carbon dioxid, which is not so

apparent when the gases are cooled. The re-
sult, as shown by test, is the projection of
clinker formations from the twyers into the

producer, which eventually clogs the latter

and stops the process. With rich gases the
cooling required is of course less than with

- poor furnace-gases containing much free oxy-

gen. - Such partial cooling suffices for fur-
naces such as I have described, where practi-
cally all oxygen is burned to CO., and for
this purpose the continuous regenerator of the

or not at all. - -

- What I claim as new, and desire to secure

by Letters Patent, is— - |
1. In gas producing and consuming appa-
ratus the combination of a furnace combus-

tion-chamber having extensive refractory baf-
- fling-surfaces including one or more refrac-

tory receptacles for the materials under treat-
ment, a gas-producer connected to supply com-
bustible gas thereto, a regenerator heated by
the waste furnace-gases for imparting heat to
the furnace combustion fluid, and a waste-gas
passage connecting the waste-gas outlet of said
regenerator with the generating-space of the

2. In gasproducing and consuming appa-
ratus the combination of a gas-burning fur-
nace, a gas-producer connected therewith, a

- return-conduit for products of combustion

60

65 ratus the combination of a gas-burning fur-

connected with the generating-space of the
producer, a mechanical draft-accelerator in
said conduit, a heat-removing cooler in said

conduit on the suction side of said draft-ac-

celerator, and a reheater in the conduit be-
tween thé draft-accelerator and the gas-pro-
ducer. |

3. In gas producing and consuming appa-

gases.

nace, a gas-producer cohnected therewith. a

regenerator heated by the waste furnace-gases,

a waste-gas passage connecting the waste-gas

outlet of said regenerator with the producer,

a fan-blower in said passage, and means for
reheating said passage between the fan-blower
and the producer by means of waste furnace-

4. In gas-producer apparatus, the combina-
tion of a furnace having extensive refractory
baftling-surfaces, a gas-producer connected to

supply combustible gas to said furnace. a re-

purn-con‘duit for waste furnace-gases connect-
the producer, a continuous regenerator in the
line of said conduit, and means whereby the
furnace combustion fluid is continuously heat-
ed by conduction through the walls of sald
regenerator. - -

5. In gas-producer apparatus, the combina-

Ing said furnace with the generating-space of
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tion of a gas bench-furnace having extensive

‘retractory baffling-surfaces including one or

more refractory retorts, a gas-producer con-
nected to-supply combustible gas to said fur-

nace, a return-conduit for waste furnace-gases
~connecting the furnace with the producer, a

fan-blower in said conduit, means between
the fan-blower and the furnace for cooling the
contents. of the conduit by removal of heat
therefrom, an air-inlet on the suction side of
the fan, and means for independently regu-
lating the proportions of air and fu rnace-gases
1n the draft-current supplied. to the producer
by said fan. ' _

- 6. A gas producing and consuming appa-
ratus comprising a furnace such as a retort

gas-generator, having extensive heat-retain-

ing surfacesin the path of the flame, whereby
fuel-gases are burned with a minimum of ex-
cess oxygen, a gas-producer for supplying gas
to heat said furnace, a continuous regenerator
having passages in heat-transferring relation
for the products of combustion and the sup-
ply-current respectively, a conduit connect-
ing the stack-gas passage with the producer

supply-passage and having mechanical draft- |

producing means such as a fan whereby a por-
tion of the products of combustion may be di-
verted from the stack and supplied to the re-
generative passage, means for supplying air
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to said conduit, and means for regulating the

relative proportions of air and products of
-combustion in the producer-draft.

7. A gas producing and consuming appa-
ratus comprising a furnace having extensive

refractory surfaces in the path of the flame,

a gas-producer for supplying said furnace, a
continuous regenerator comprising the pas-
sages 17, 18, 16 and 21 in heating relation,

for products of combustion, furnace-air and
producer supply-current respectively, the pi pe

24 connecting the passages 18 and 21 and hav-

120

ing an air-inlet, whereby products of com-

bustion and air are supplied to the producer

l and the mixture preheated, means for pro-
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pelling the producer-current, and means for
regulating the relative proportion of air and
products of combustion in the mixture.

8. In gas-producer apparatus, the combina-
tion of a source of neutral products of com-
bustion, a gas-producer having a generating-
chamber adapted to contain a deep bed of
fuel, a combustible-gas outlet from said cham-
ber at an intermediate point in the length of
its fuel-containing portion, and & conduit
structure for products of combustion leading

791,461

from sald source and having portions open-
ing into said generating-chamber respectively
at opposite ends of said portion and adapted
to carry a divided draft-current.

In witness whereof I have hereunto set my
hand, before two subscribing witnesses, this
10th day of December, 1904.

CARLETON LKLILIS.

Witnesses:

A. M. I’IYATT,
WarreN K. Dixox.
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