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"UNITED STATES

PATENT OFFICE.

BYRON E. ELDRED, OF BRONXVILLE, NEW,YORK, ASSIGNOR TO COMBﬁS-
TION UTILITIES COMPANY, OF NEW YORK, N. Y., A CORPORATION OF
: \ :

NEW YORK. . '

- 'PROCESS OF BLAST COMBUSTION.

No. 812,198,

Specification of Letters Patent. .
Application filed April 8, 1905, . Serial No, 354,476,

Patented Feb. 18, 1906.

. To. all whom it may concern: :
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- ing solid, liquid, or gaseous fuel introduced
-under propulsion by blast or similar agency
15

20

Be it known that I, Byron E. ELDRED,
a citizen of the United States, residing at
Bronxville, in the county of Westchester and
State of New York, have invented certain
new and useful Improvements in Processes
of Blast Combustion, of which the following

?ﬁ)eciﬁcation and accompanying drawings

ustrate the invention in a form which I now
regard as the best out of the various forms in
which it may be embodied.

" This invention relates to a process of burn-

into a combustion-chamber without previous

ignition in the form of a stream, cloud, or
current in a finely - divided, pulverized,

sprayed, atomized, gaseous, or similar condi-
tion. It relates to the production of a slow-
burning flame by employing & draft-current
of air diluted with a predetermined amount
of neutral gaseous diluent, somewhat as de-

" - scribed in my prior patent, No. 692,257.
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In particular the invention ap lies to the
concentrated fuels of high calorific power—
such as powdered coal, oil, natural gas,
&c.—as distinguished from weaker fuels,
such as producer-gas, although it might be
used Witg these latter where a very low flame
temperature is needed. As previously prac-

. ticed the method of introducing these con-

centrated carbonaceous fuels into furnaces
by blast or current, generally in long fur-
naces of the reverberatory type, has resulted
in very high temperatures within the combus-
tion-chamber, and while of recognized effi-
ciency in_causing the combustion to take
lace largely in the region of the objects to be
Eeated andy over a considerable length -of
space this method has not, so far as I am
aware, hitherto been made practical in -arts

-Tequiring a comparatively low temperature,

a regulated temggature, or a wide range of
temperature. ong the injurious effects
produced by, an excessively-hot blast-flame

.1s the rapid destruction of linings which en-
sues, often making ne.cessaxiy the use of means ;

the flame on the

to prevent impingement o
i part of its effi-

lining, thereby sacrificing
ciency. :

By employing as an ingredient of the blast
a gaseous diluent, such as products of sub-

stantially complete combustion equivalent

in volume to a small portion of the stack-
gases from the furnace or other source, I am
enabled to control the temperature and
volume of the flame and 'the duration of its
combustion. These gases should preferably

55

be completely burned out of combustible, or ~..

substantially so, but may contain uncom-
bined oxygen. - The flame may thus be ren-
dered longer, more voluminous, slow-burn-
ing, and cooler and applicable to practically

.all of the uses to which long blast-flames

have been successfully applied and to many
others for which they have hitherto been un-
suitable. - The flame may be allowed to im-
ginge on the furnace-linings with much less

estructive effect than heretofore, which is a
Verﬁ important consideration and forms one
of the chief advantages of my invention.

The invention also relates.to the produc-
tion of locally - intensified combustion b
means auxiliary to the main blast. ~Specif-
ically, where a local hi?h temperature or a
greater or less range of temperature is de-

“sired I provide for obtaining it by intensify-

ing the combustion of a portion of the thus-
modified blast or flame by means of an aux-

iliary jet or %ets of a suitable gas or mixture
of gases, preferably directed counter or at an

.angle to the axis of the flame and adapted to

deflect and agitate only a part of the com-
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bustible stream. This gas is preferably a -

supporter of combustion and may be air or
dilute air. S : S

In the accompanying drawings,.Figure 1
shows a sectional view of a reverberatory
furnace adapted to carry out this invention
and equipped for burming a blast of ‘pow-
dered coal, which I have selected as illustrat-
ing the principle of the invention.
riapresents a section of the blast and jet noz-
zles. '

1 is a long combustion-chamber lined with
the usual refractory materials which furnish

.a heat-retaining region in which the ignition

of the flame is maintained and its combustion

carried to substantial completion when the.

fuel and air are furnished in proportions es-
sential to perfect combustion. Premature
chilling of the inflated flame would tend to
cause 1ncomplete combustion.
tials as mineral solids, being of a heat-retent-
ive incandescing character—that is to say,
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Such mate- -
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incandescing objects or materials or those




!

" capable under the conditions of treatsent of

attaining a temperature of incandescepce—
may be subjected to impingement of the

" flame without undue chilling of the latter.
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On the hearth or floor 2 are supported the
materials under treatment, such as ore un-
dergoing a roasting or smelting operation,

Portland-cement material which is being cal-

cined and sintered, or other materials. The
materials may be fed in at one end by a con-
veyer 3 and propelled along the hearth to an
outlet 4 by means of rabbles 5. The particu-
lar means of introducing, feeding, or remov-
ing-the materials forms mo part of the inven-
tion and may be as desired. - In other words,
I do not broadly confine myself to any par-
ticular form of furnace, although preferably
employing a reverberatory furnace. Where
the materials require to be fed along the

‘hearth, this may be done in any convenient

way—as, for example, in a rotary inclined-

" . barrel cement-furnace:.
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At one end is the stack or chimney 6 and at
the other is a blast-nozzle 7, directed lon%it-u-
dinally of the combustion - chamber.
this nozzle is fed by known means pulverized
coal 8, propelled by & draft-current from a
pipe 9, which connects with the chimney 6
and contains a fan-blower 10. ' If a different
fuel is used, such as oil or gas, the fuel-feed-
ing arrangements will be tgose- suited to the

_ particular fuel employed. On the suction
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side of the fan is an air-inlet 11, in which and
the trunk of the pipe are valves or dampers

12 13 forregulating the proportions of air and:

products of combustion used in the blast.
14 is an auxiliary pipe leading from an air-

compressor 15 and terminating in a jet-noz-

zle 16 above the main blast-nozzle and di-

rected at an angle downwardly toward the-

hearth 2. - . .

In the operation of this particular appara-
tus the material travels from the rear end to-
ward the front end of the furnace and the
flame passes over it in an opposite direction
toward. the stack. I so regulate the quan-
tity of fuel and air supplied to the blast as to
furnish the conditions essential for combus-
tion, and by introducing an additional vol-
ume of neutral products of combustion
equivalent to a modicum of these gases—

that is, preferably only a small portion of the.

total volume of the stack-gases—I retard the
union of the oxygen and combustible, there-
by modifying; lengthening, and inflating the
flame and reducing its natural temperature.
The proportion of the total stack-gases re-

- turned and passed through the fire may be
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-gases.

varied more or less, depending upon the con-
ditions; but I have obtained satisfactory re-
sults by returning about ten per tent. of the
The temperature of the flame is un-
der gontrol without varying the ratio of-air
to combustible, since by increasing the pro-

portion of diluent the flame may be length-

nto.

explosion.
: %V'hile aware that prior patents have

813,103

ened and reduced in temperature and by re-
ducing the proportion it may be shortened
and made hotter. It is in any event, if al-
lowed to fully develop, longer, more diffuse,
and cooler than a flame produced with the
same quantity and proportions of fuel and.
air alone in the blast. The whole quantity
of air necessary to a complete combustion of -
the main flame may be introduced with the
fuel in the blast-current or- a portion may be
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added within the combustion-chamber; but

I prefer the former method, since it affords
better control of combustion.
ture of the flame in general tends to be higher
than a flame produced with an external fuel-
bed and a dilute air-draft, as specifically de-
scribed in my Patent No. 692,257.

The tempera- -

8o

_ The auxiliary air-jet from nozzle 16 by .

deflecting and agitating a portion of the com-
bustible stream produces a local high tem-
perature, which, as shown, operates upon the
material just prior to its discharge into the
outlet 4. It might operate at a different
point or points.. Such local high tempera-
ture may be useful, for example, in effecting
the final sintering or formation of cement
clinkers after the lime in the cement mate-
rial has been calcined by the cooler part of
the flame and in acting on refractory ores.
The burning: of cement was made the subject
of a separate application, Serial No. 254,474,
filed April 8, 1905, on which Patent No.
797,506 was granted August 15,1905. Owing
to the concentrated character of the fuel
the auxiliary jet will afford an extraordina-
rily high temperature, if required, while the
main flame is much cooler. The maximum
may be reduced by modifying the velocity or

~volume of the jet or by diluting it, so that a

smaller range of temperature results.

17 is & diluent-supply pipe branching from
pipe 9 and discharging concentric with the jet-
nozzle 16 undersuction of the jet, whereby the
jet is diluted. - Valves 18 19-regulate the pro-
portions and velocity of the dilute jet. It is
obvious that the jet or-jets may be so placed
as to obtain localized temperatures at differ-
ent points or over an extended area. The
auxiliary gaseous jet may be omitted where
its effect is not required.
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The comparative coolness and diffuseness -

of the main flame, besides exerting a benefi-
cial effect in the heating operation, tends
to aveid destruction of the furnace-lining.-
Moreover, the greater volume of the blast-cur-
rent and its retarded combustion due to the
diluent gas enable the blast to be reduced in

strength, whilemaintaining a very long flame,

and without added danger of backfiring or.

been
granted purporting to show the use of pulver-
1zed fuel, together with stack-gases, I believe
myself to be the first who has-aimed to.secure
or has industrially applied with the agents

120

130



I0

15

20

25

30

35

40

45

50

55

60

812,193

herein described a long slow-burning volumi-
nous flame in a reverberatory chamber or
elsewhere or a locally-intensified combustion
of the character specified.

The heat losses due to excess of air em-
ployed for combustion are by my process
materially reduced, inasmuch as the slow
drawn-out combustion produced allows_ of
the substantial completion of combustion
with & minimum amount of air or oxygen.
The stack-gases resulting from this method
of combustion are therefore, generally con-
sidered, richer in CO, than ordinary stack-
gases. ' A

What I claim as new, and desire to secure
by Letters Patent, is—

1. The protess of producing & voluminous
flame of large heating area which consists in
projecting into an unobstructed hot-walled
chamber of refractory material an ignited
blast of suspended fuel carried by air con-
taining sufficient products of combustion to
retard burning and completing the combus-
tion by radiant heat from the walls.

2. The process of producing a voluminous
flame of large heating area which consists in
pgo{lecting into an unobstructed chamber
with roof of refractory heat-radiating mate-
rial an ignited blast of suspended fuel carried
by air containing sufficient products of com-
bustion to retard burning and completing
thef combustion by radiant heat from the
roof.

3. The process of producing a voluminous
flame of large heating area w%ich consists in
projecting into an unobstructed hot-walled
chamber of refractory material a blast of
fPlowdered coal carried by air containing suf-

cient products of combustion to retard
burning and completing the combustion by
radiant heat from the walls.

4. The process of producing a voluminous
flame of large heating area»w%jch consists in
px:oélecting into an unobstructed chamber
with roof of refractory heat-radiating mate-
rial a blast of powdered coal carried by air
containing sufficient products of combustion

to retard burning and completing the com-

bustion by radiant heat from the roof.

5. The process of burning pulverized fuel
which consists in projecting pulverized fuel
into'a reverberatory furnace in suspension in
aforcible current composed entirely of air and

roducts of combustion, such products being
in sufficient amount to retard combustion by
the air of the current and completing com-
bustion by radiant heat.

6. The I}1)rocessx of producing differential
heating which consists in forming a volumi-
nous flame of large heating area m an unob-
structed hot-walled chamber of refractory
material by an ignited blast of suspended
fuel carried by air containing suflicient. prod-
ucts of combustion to retard burning and lo-

cally intensifying combustion at a desired
point by a cross-Jet containing air. :

7. The process of producing differential
heating which consists in forming a volumi-
nous flame of large heating area in an unob-
structed hot—wal%ed chamber of refractory
material by an ignited blast of suspended
fuel carried by air containing sufficient prod-
ucts of combustion to retard burning and lo-
cally intensifying combustion at a desired
point and to a desired degree by a cross-jet
containing air and products of combustion in
regulated proportions.

3. The herein-described process of intensi-
fying the combustion of a blast - current of

owdered coal diluted with products of com-

ustion which consists in subjecting the same
to the impingement of a high-pressure jet of
air.

9. The process of intensifying the tempera-
ture of flame which consists in subjecting a
fuel-laden current to im;iingement by an air-
jet diluted with a neutral fixed gas.

10. The process of intensifying the tem-

erature of flame which consists in subject-
ing a fuel-laden current to impingement by
an air-jet diluted with gaseous products of
combustion.

11. The process of intensifying the com-
bustion of a blast-current of powdered fuel
which consists in subjecting the same to im-

ingement by a high-pressure jet of air di-
Futed with products of combustion.

12. The process of regulating the tempera-
ture of flame which consists in subjecting &
fuel-laden current to impingement by a jet of
dilute air in such manner as to increase the
normal temperature of combustion, and va-
rying the proportion of diluent to air,

13, The process of obtaining regulated
temperatures in a furnace which consists in
producing 2 blast-flame of previously-unig-
nited fuel, swbjecting a current of the same
composition to impingement by a dilute air-
jet to locally intensii?y its combustion, and
varying the proportion of diluent in the jet
to vary the local temperature. '

14. The process of obtaining regulated
temperatures in a furnace which consists in

roducing & blast-flame of powdered coal di-
uted with products of combustion, acting on
a similar current with an air-jet diluted with
products of combustion to obtain & local high
temperature, and varying that temperature
by varying the proportion of diluent to air in
the jet. '

Irlx testimony whereof I have hereunto sét
my hand, in the presence of two subseribing
witnesses, the 1st day of April, 1905.

BYRON E. ELDRED.

‘Witnesses:
Jas. K. CLARK,
R. M. PIERSON,
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