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"UNITED STATES

PATENT OFFICE.

BYRON E. ELDRED, OF BRONXVILLE, NEW YORK, ASSIGNOR TO COMBUS-
"TTON UTILITIES COMPANY, OF NEW YORK, N. Y., A CORPORATION OF

NEW YORK.

' PROCESS OF CONDUCTING COMBUSTION.

No. 854,1586.

Specification of Letters Patent.

ratenved May 21, 1907,

Avpplication filed December 16,1904, Serial No. 237,065,

Lo all whom it may concern.

Be 1t known that I, Byrox L. ELDRED a
citizen of the United States, residing at
Bronxville, county of erstchester State of

¢ New York have mnvented certain new and
useful Improvemems in Processes of Con-

“ducting Combustion, of which the following |

spemﬁcatlon and accompanying drawmos
disclose as an illustration one embodiment
1o thereof which I now regard as the best out of
the various forms in which the prmc:lples Of
my invention may be applied.
This invention relates to the process of
conducting combustion by producing a volu-
I5 IMINOUS slow—burmng flame with the use of
neutral gas 1 the draft-current as a diluent
for the oxygen, as described in my Patent No.
257, Kebruary 4, 1902,
The present invention relates more
20 ticularly to that branch of the practice of
sald art according to which the flame is de-
veloped 1n a comparatwely free space such
as the hearth-chamber of a reverberatory
tfurnace, and the mvention has for its object
25 the provision of means whereby an intense
combustion may be obtamed from a flame
of the aforesaid character at any desired
point or points.
In an application Serial Number 225,395,
3o filed Sept. 21, 1904 pending eoneurrently
herewith 1 have described means for localiz-
ing and intensifying the combustion at any

desired point by mechanical agitation which

may be produced by a transverse Jet of a
caseous nature such as an air-jet, and in or-
der to cover any desired area of the materials
under treatment my aforesaid application
shows a series of nozzles and an air-distribut-
- Ing valve-mechanism whereby a series of
40 ]ots are projected in succession across the
- path of the flame at successive points, the

35

specific operation of that arrangement bemfr |

that each jet or series of jets in action at ANy
imstant uses up substantially all of the com-
bustible of the flame and abruptly terminates
the combustion. The terminus of the flame
must therefore according to that arrange-
ment shift relatively to the material m order
to make the localized or intensified combus-
tion effective over a considerable area of the
materials, which shifting is effected by the
valve-mechanism.

45

par-

The present invention involves the same
oeneral idea of means as that disclosed 1n my
a,foresald application, but specifically differs
from it in that the terminus of the flamie 1s
not caused to shift, but the result of covering
a considerable area of the materials with the
localized comibustion is obtained with sta-
tionary jets. This result may be brought
about by causing a series of jets to act simul-
taneously at different points along the com-
bustion chamber and so arranging as that
those jets first encountered by the flame
shall localize the combustion of a portion
only of the gaseous current, the remaining
portion passing on to the next jet or group of

ther portion of the current, and so on until
the desired area has been covered.

Figure 1 represents a longitudinal section
of a reverbemtory furnace eqmpped accord-
g to and adapted to carry out my 1mven-
tlon Fig. 2 represents a plan view thereof;
Fig. 3 represents an enlarged transverse sec-
tion on the line 3—3 of Fig. 2

- The same reference characters indicate the
same parts in all the figures.

10 indicates a hearth-chamber havi ng fire-
box 11 at one end and a stack 12 at the other
end.

13 is the grate of the fire-box, 14 the fire-
chamber above the orate, 15 the ash-pit be-
low, and 16 the brldﬂe wall. |

From a point below the damper 17 in the
stack 12 a pipe 18 leads back to the ash-pit
15 for conducting a portion of the stack-
oases underneath “the orate. In this pipe is
a fan-blower 19 and an air-inlet 20 back ot
sald fan for supplying such portion of air to
the draft as 1s necessary to maintain the de-
sired combustion.

21 and 22 are valves or dampers in the pipe
18 and 1ts air-pranch for regulating the rela-
tive quantity of air and stack-gas in the draft
current. |

From t.
series of

he sides of the hearth chamber\l() a,

" wall on hearth 24, said nozzles being located
at different distances from the ﬁre—box mn a
longitudinal direction. These nozzles ter-

| Increasing successively in the direction of

jets, which localize the combustion of a fur-

ke

minate at vertical distances from the hearth
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inclined nozzles 23 project toward
each other and downward toward the lower.

jfele




IO

15

20

30

35

40

ifluence 0[ L

| tlon

travel of the flame. They are shown in pairs
as mdicated in Fig. 2. Air 1s supplied by :
pipe 25 from an air-compressor 26.

The effect of the neutral diluent in the air-
drafi is to produce a voluminous slow-burn-
g flame inflated by the inert gases and rela-
LLV(‘I}?’ cool as compared with an ordinary
flame. Thefuel-bed also burns at a lower tem-
perature by reason of the presence of the stack

gases, carbon dioxid reacting with carbon to
Form carbon monoxid by an “endothermic re-
action Whmh counteracts the exothermic ac-
tion of the air in the draft current. The
flame which enters the hearth-chamber is
capable of burning at a long distancefrom the
seat of imiiial (,ombustlon Upon encoun-
tering the air-jets issuing from the first pair

of nozzles 23 the lower and outer portions of

the flaming gas-current are subjected to the

eredients of the flame, brmumo about a vig-
orous union of the 01}?0011 ‘and combustible
and locally intensifying the combustion.
The remaining portion of the slow-burning
flame passes botwgen and above the first pair
of jets and encounters the second pair which,
owing to their direction and greater eleva-
will 1nfluence those ]301t1011s of the
flame which have passed above the first jets,
and owing to the conical shape of the jets
they may e caused to influence a larger area
of {he materials on the hearth. Those por-
tions of the original flaming gas-current
which escape past the seoond pair of jets,

upon encountering the third pair will be fur-

ther consumed thereby and the combustion
locally intensified, and so on.
the original relatively-cool and voluminous
slow-burning flame 1is distributed over a
large area of the materials under treatment
and 1ts combustion locally intensified in a
series ol restricted regions simultaneously,

atb different distances [1‘()111 the origin of the
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flame.

The results aimed at may be promoted by
employing jets of different velocities. By
imparting rt0 the first pairof jets nearest to the
hearth and to the fire- box, a hDhL velocity
and a, 1elatwol} small volume Lhey may be
causeda ©o influence the lower portmn only of
the flaming gas-current. The nexi pair of
jets has a greater velocity and influences a
higher porilon of the gas current, and so on.

The mixture of air and stack gases 1s sup-
phied to the fuel bed faster than The reactive
capacity of the fuel and much of the same
passes through to inflate the combustible

oases pmduc ed, yielding a gaseous mixture

in which the combustible burns tar chly owing
to the specihic damping influence of carbon
dioxid upon the formavion of more carbon
dioxid, Lhe dilution and the comparative
pauuw of free oxygen. The result 1s a tar-
dily but uniformly burning flame atmos-

phere, with combustion throughout its mass.

ese jets, which agitate the -

In this way

854,156

The excess of free oxyeen furnished by the
ponetlamw alr jets causes free combustion
in their vicmity and consequent quick de-
velopment of heat. This flame _Lllllmplww
as compared with an ordinary flame, may
satd to be dilated or inflated by the presence
of the diluting substances named.

What I claim as new and desire to secure
1W‘ Letters Patent 1s:

The process of conducting combustion
Whl(‘h consists i producing a mldlh* hurning
voluminous inflated flame and locally inten-
sitying the combustion of said flame in a pli-
rality “of horizontal str ata at points at differ-
ent distances from its origin.

2. The process of (‘()uductlnu combustion
which consists in prodieing a tar cily barning
voluminous inflated flame and locally inten-
sifying the combustion of said flame in a plo-

rality of horizontal strata at pomnts at differ-
ent distances from its origin, cach further

point being loc'ﬂted 1 higher strata than cach

nearer.
3. The process ol conducting combustion
which consists in producing a tar dily burning
voluminous inflated flame and locally inten-
sifying the combustion of said flame in a plu-
rality ol horizontal strata at points at differ-
ent distances from its origin by a series of
plercing air jets directed into said strata at
bll(‘h ]}0111t<; Irom the side.

The process of conducting combustion
whlch consists 1n producing a tardi 1y burning
voluminous inflated flame 111(1 locally inten-
sifying the combustion of said flame in a plir-
rality of horizontal strata at pomts at o Hie-

ent distances from its origin by a ser ios of

plercing air jets directed 11110 said strata at
such points from the side, each further point
being located m a higher stratiwun than cach
nearer.

5. The process of combustion which con-
sists 1 passing through a shallow bed ol 12-
nited fuel a draft current of air diluted withh
products of combustion, passing the result-
ant 1gnited gaseous pr oducts throu ol @ re-
Verbu? 1tory ‘lﬂnmco and mtensifyine then
combustion in a plurality of hor izontal strata
by piercing air jets located at different dis-
tanees from the fuel bed and directed mto

different strata.

The process of combustion which con-
sists 1n passing through a shallow bed of 1¢-
nited fuel a draft current of air diluted with
products of combustion, passing the rvesult-
ant 1gnited gaseous pr oduicts thr ough a re-
verber atory Furnace and intens sifving  their
combu%mn in a phll EL]lLY 0{ h()l Lmnt .;11 stra t il
btl atum than Gaeh nearer.

7. The process of combustion ‘Whl(;]] COTI-
s1sts 1n )IOdllLlllfJ a tardily burnme infiated
volummous ﬂ.;un.e., localizing the combustion
of said flame at a plurality ol pomnts at differ-
ent distances from its origin and in diflerent
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flame and 1n different strata of smd
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strata of said flame by jets of dlﬂ'erent veloci-
ties.

8. The process of combustion which con-
sists In producing a tardily burning inflated
voluminous flame, and localizing the com-
bustion of said flame by a plur a,hty of alr jets
of different velocities acting simultaneously
at different distances from the origin of the
ame.

9. The process of combustion which con-
sists in producing a tardily burning inflated
voluminous ﬂa,me and localizing the combus-
tion of said flame by a plurahty of jets oper-

ating at different distances from the origin of
the flame and originating at distances “From
the hearth which successively increase in the
direction of travel of the flame.

10. The process of heating material in re-

3

verberatory furnaces which consists m ex-
posing the material on the hearth of such a
furnace to a tardily burming inflated flame
produced by an accelerated draft current of
admixed air and products of combustion
passed through a shallow bed of 1gnited fuel,
and sucoesswely imtensifying the combustion
in successive upward strata of such flame by
plercing air Jets directed into such strata,
each succeeding jet being located further
away from the origin of such flame.

In witness whereof I have hereunto set my

hand this 10th day of November 1904.

BYRON E. ELDRED.
Witnesses:

Jas. W. KE1Lr,
M. W. Bacon.
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