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Pa,tenﬁed Sept. 12, 19056,

Application filed May 11,1905, Serial No, 260,019,

1o all whom it may coOnceri:

Be it known that I, Byrox E. ELDRED, aciti-
zen of the United States, and a resident of New

York city, in the county of New York and

s Stateof New York, have invented certaln new
and useful Improvements in Processes of Pro-

ducing Combustible Gas, of which the follow- |

ing 1s a specification.
This invention relates to a process for pro-
ro ducing combustible gas by the producer proc-
ess as distinguished from the retort and wa-
ter -gas processes and relates, moreover, to
those systems of gas production and consump-
tion in which the gas-producing mass of fuel
15 is functionally remote from the place of gas
consumption. . - | |
It relates particularly to a process for the
control of the temperature and for the regula-

tion of the combustion of the gas-producing .

20 mass by means of a fixed, endothermically-
reacting permanent gas which by its reaction
and interreaction with the combustible mat-
ter of the gas-generating fuel mass causes an

endothermic absorption of heat to take place, | .
be developed by the first reaction and 1n gas-

22 and the gas-producing mass is thereby held or
" maintained at a desirable gasifying tempera-
ture. | i

This invention furthermore involves the ap-
plication of the endothermically-reacting gas

so in a highly-heated condition. o
- It has been proposed to make use of hot
products of combustion for the manufacture
of producer-gas and to thereby reduce or
eliminate the steam or water vapor now em-
3¢ ployed in the operation of gas-producers.
" Efforts to use products of combustion 1n a
highly-heated condition have proved unsuc-
cessful owing to the fact, 1t appears, that cer-
tain peculiar phenomena were not fully ap-
40 preciated. In every chemical change the
molecules entering into reaction arein a state
of vibration, and their rapidity of vibration,
together with their chemical affinities, gives
rise to a certain rate of change which is de-

45 nominated the ¢‘ velocity of reaction.” Veloc-

ity of reaction is dependent upon several con-
ditions, chief and most important of which 1s
temperature. Increasein temperatureusually
serves to increase the velocity of the reaction,
so although there are certain exceptions to this
law. For the purposes of this Invention,

however, the above generalization 1s correct.
In the manufacture of producer-gas by

! means of the passage through a deep bed of

ionited fuel of a blast-current composed of
oxygen, nitrogen, and carbon dioxid the fol-
lowing reactions occur:

- 920+ Co=2C0:x
| 2002—1-62:400.

The oxygen on striking the lower part of the

bed of fuel burns the carbon thereof to car-
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bon dioxid, and thisin passing upward through

the fuel-bed becomes reduced .to carbon mo-
noxid. The carbon dioxid introduced from
an extraneous source is reduced 1n a similar
manner. The nitrogen is not reactive -and

passes through the bed of fire unchanged. In

the first reaction above given carbon isburned
to carbon dioxid and a great amount of heat
is developed. It is therefore an exothermic
reaction. In the second reaction the changes
taking place in the carbon dioxid formed by
the first reaction or introduced from an ex-
ternal source are shown. It is therefore an
endothermic reaction. Obviously in the lower
part of the gas-producer an intense heat will

producer practice intense heat in any part of
the producer must be avoided, owing to the

“formation of clinker and slag which retard

the passage of the blast through the fuel and
prevent that continuity of operation so highly
essential in all gas-producer work. The car-

bon dioxid introduced from an external source

is, as above stated, endothermicinits reaction;
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but its speed of combination or velocity or .

reaction with the carbon of the fuel 1s not as

oreat as that of oxygen. Consequently in its

passage through the fuel it does not exert 1ts
endothermic action as quickly as the oxygen
of the blast exerts its characteristic exotner-
mic reaction. As a result the lower portion
of the fuel mass is heated to a high degree,
while immediately above this zone of high
temperature a pronounced cooling action
takes place, owing to the splitting up at that

point of carbon dioxid. Such-lack of uni-
formity in the combustion of the fuel 1s pro-.

ductive of unsatisfactory operation, leading to
oreat fluctuations in the temperature of the

producer and extreme variations in the qual-

ity of the producer-gas. _ -
It is the object of the present invention to
operate the gas-producer 1in such a manner

that, as above described, fluctuation of tem-
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perature and formation of zones of unequal

temperature are practically avoided and a uni- |

form production of combustible is secured.

If in order to overcome the intensely-high
temperature in the lower partof the producer,
due to the relatively great speed of the ex-

othermic reaction over that of the endother-

mic reaction, an endeavor is made to intro-
duce a large portion of the endothermic con-
stituent, it being understood that the oases
are introduced in a highly-heated condition,
1t will be observed that while the preponder-
ating amount of the endothermic constitu-
ent is exerting a noticeable cooling action on
the region of the high temperature in the
lower part of the producer it also exerts a
similar influence in the upper part of the pro-
ducer, where ordinarily fresh fuel is added
and where 1t is essential the temperature be
such as to evolve the volatile hydrocarbons
from the fuel.
endothermic constituent at the point at which
a satisfactory control of temperature in the
lower part of the producer is secured inevi-
tably results in the cooling of the upper part
of the fuel mass, with consequent fluctuation
1n the quality of the gas. |

My invention, as aforesaid, has for its ob-
Ject the use of highly-heated products of com-
bustion and their use in such quantities that
the temperature in the lower part of the DIro-
ducer is maintained below the slagging or
clinkering point of the particular fuel em-

ployed, while the upper part of the producer

1s maintained at a temperature suffictently
high to effect the desired evolution of the hy-
drocarbons of the fuel by the uniform disti]-
lation thereof. |

My invention consists inapplying hot prod-
ucts of combustion to the lower part of the
gas-producing mass and introducing above or
beyond this a regulated amount of air. In
this manner the temperature of the ogas of the
lower part of the gas-producer may be main-
tained-at the degree required, while the upper

- part of the gas-producer may have its com-

SOI
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~ stack 10.
‘stack 10 to the twyers 6.

60

65 per 19, by means of which air may be en- |

bustion accelerated by the addition of the
requisite amount of oxygen. | |

In the accompanying diagrammatic draw-
ings, Figures 1, 2, and 3 represent different
forms of apparatus which may be used in the
practice of my process. ‘

In Fig. 1, 1 is a gas-producer having the
gas-outlet 2, feed-apertures 3, water seal 4,
7. 8 is a furnace having the hearth 9 and
11 1s a conduit extending from the
Interposed in this
conduit is a fan-blower 12, having on the in-
let side an air-inlet 15. 13 and 14 are valves
or dampers for regulating the flow of gases.
16 1s a fan having connection with the upper
set of twyers 7 by means of the conduit 17.
18 1s an air-inlet pipe with controlling-dam-

blast-baffle 5, and blast inlets or twyers 6 and

The result of increase in the

tered into the gas - producer through the
twyers 7.  201s a conduit or pipe having the
damper 21 and the cooling-veins 22.

~In the operation of the above apparatus hot

gases are taken from the furnace 8 and pro-
pelled into the lower part of the producer
through the twyers 6. Immediately above,
through the twyers 7. fresh airor air contaln-
ing asmall amount of products of combustion
1sadmitted to an extent sufficient to maintain
the temperature of the lower part of the oas-

producing mass at an effective oasifying heat.

In Fig. 2, 1is a gas-producer having the
gas-outlet 2,feed-hoppers 3. water seal 4. blast-
batlle 5, twyers 6, and air-inlets7. 8isa fur-
nace having the hearth 9, the stack 10, and con-
necting-flue 11.  12isa blower of the positive
type having the propeiler-wheels 13. 14isa
pipe or passage extending from the gas-outlet
pipe 2 to a scrubber or purifier 15. 16 is a

passage connecting with the gas-engine 17.

In the operation of the above apparatus
products of combustion are drawn through
the producer by suction of the fan 12 entering
through the twyers6. Airisallowed to enter
higher up in the producer through the inlet 7.
These are arranged at different heights in the
producer, so that air may be admitted at any
sultable point.

. Fig. 3 shows a modified form of apparatus,
in which 1isa gas-producer: 2, the gas-outlet:
3, Teed-hoppers; 6, twyersfor the entrance of
products of combustion, and 77 alr-twyers. 8
1s a furnace having the hearth 9 and the stack
10.  301s a steam-boiler. From the stack of

3

thisboileraconduit 11 extendsto the twyers 6.

A portion of this conduit is situated in the
chimney-flue of the furnace 8 and acts as a re-
generative passage through the tubes of the
steam-boiler. Interposed in the conduit 1] is
a tan12.  Ontheinlet sideof the fan is placed
the air-entrance 15. Dampers14 and 13 con-
trol the flow of products of combustion and air,
respectively. .16isanair-fanhaving the inlet
18 and damper 19. On the exhaust side of
this fan a conduit 17 branches to form the
passages 25 and 26. 'The former leadsdirectly
to the twyers 77. The latter passes through
a continuous heat-recuperating flue placed in
the stack-flue and shown diagrammatically at
27. 23 and 24 are dampers regulating the
flow of air through each of these passages.
28 and 29 are dampers for additional regulation
and control of the blast. -

What I claim is—

1. Process for using hot products of com-
bustion for the production of combustible oas
which consists in the introduction into one ex-
tremity of a mass of ignited fuel, of a heated
blast containing a preponderating amount of
carbon dioxid and sufficient to cool the lower
portions of the fuel mass, and in introducing
a blast-current containing a preponderating
amount of oxygen into the fuel mass at a
point distant from said extremity in order
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to produce a uniform gasifying temperature

throughout the mass.
9. Process of using
bustion in the manutacture of combustible gas
which consists in introducing into one extrem-
ity of a mass of ignited fuel a heated blast
containing carbon dioxid in such amount that

the exothermic reaction of this constituent

with the carbon of the fuel is sufficient to cool
the lower portion of the fuel mass below the
slageing-point of the fuel and in adding a

highly-oxygenated blast beyond this extrem-

+

ity to secure a temperature suflicient to distil
the volatile hydrocarbons from the fuel.

3. Process of producing combustible gas
which consists in applying at different points
in the fuel mass a blast-current containing

‘highly-heated products of combustion and a

blast containing air or oxygen and 1n so pro-
portioning the volume of these two blasts
with regard to their endothermic and exother-
mic constituents and to their respective veloci-
ties of reaction that the fuel mass 1s main-
tained at a uniform gasifying temperature.

4. Process for producing combustible gas |

which consists in the use of highly-heated
products of combustion introduced at one point

hot products of com-

in a mass of fuel and in maintaining an amount
of carbon dioxid sufficient to suppress the
exothermic action of the oxygen introduced
in the same blast and in adding at a distance
beyond the place of introduction of the car-
bon-dioxid blast a blast of air or oxygen suf-
ficient in amount to raise the temperature ot
the fuel mass to an effective distilling-point.

5. Process of producing combustible gas
which consists in the introduction into one ex-
tremity of a mass of ignited fuel of a heated
blast containing carbon dioxid and oxygen,
in reculating the relative amounts of these
two constituents with respect to their veloci-
ties of reaction in order to retard the veloc-
ity of combination of the oxygen with the

40

fuel and in adding air at a point beyond said

extremity . to produce a substantial equilib-
rium and uniformity of temperature through-
out the mass. |

Signed at New York city, in the county ot
New York and State of New York. -

BYRON E. ELDRED.

"Witnesses:
WarreN E. Dixon,
A. M. SENIOR.
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