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To all whom 1L may CONCErn:

Je it known that [, Byron I Buorbkn, o citizen of
the United States, Lm{l a4 resident of Brookline, in the
connty of Norlolk and State ol Massa, chusetis, have -
venied certain new and uselul lnqmn {*mmzik\m 1Leai-
ing-Furnaces, of which the I{}lhm mg is u spectlication.

This invention relates to the art of heating materals
where the flame plays over e :;mturi;ﬁh ot 2 hearth
or support, as in thd varions kinds of reverberatory
lurnaces.

In case ol furmnaces for roasting, caleining, or smelling |

oreg, mattes and other materials, pwdidling iron, maelt-

ing glass, healing plates and billets, and pmimmmg

other operations which are commonly carricid on in
reverberalory Turnaces, iv is {requently of advantage
o apply the flame at a particular point or to have it

somewhoere near o pmdetcmmw{} Lemperature, or to.

seore both of these results, so that the materinls may
be locally heated, and, when desived, untformly heated
throughout $heir entire extent or over any predoetor-
mined area. Farthermore in mehy o thiese opera-
fions an intense heat is desired at some one or more
poinis or stages in the process, the sttainment of which
at the proper point or stage has heretolore been attended

with considerable difficulty in most cases and 1 prac-

tically all cases willl great extravagance in the con-

sminption of Tuel, much of the heat being uselessly de-
veloped and thrown away. My invention enables me
to contrul these matters perfectly, The prelerred
means which I adopt to this end consisls In the cinploy-

“ment of a suitable flame or gas-current, preferal:ly of a1 which is adapied for the heating of vs wrions malerials,

voluminous tardily-burning character, which may be

abiained pecording to Lbe method described in my |

Patent No. 692,257, February 4, 1902, by passing
throngh the fire on the grate or seat of initial combustion
a draft-current composed of air and a predetermined
gquantity of diluent derivable in the form of products
of combustion, ete., from the stack or Kboratory of the
furnace. Under pmper working conditions such prod-
tets of combustion comprisge & gascous mixiure ol the

burned-out vr oxidized combustibles together with air |

which has been largely impoverished of its oxygen by
the burning or oxidizing of the combustibles.  This

mixtire, by reason of the preponderance of its neutral

constituents, is neither a combustibie nor a supporter
of combustion and is therefore well adapted togerve asa
diluent when mixed in proper proporiions with the
draft. current of air., There is thus oblained a slow-

- burning inflated ﬂ&nm whose combustion is maintained
throughout a long distance from the grate, the continu- |

ance of ignition bf,mg insured by the hmt—retfunmg

character of thie region in which the combustion takes | thing sufficient Lo penetrate the gas-current and mix or

place. The activity of this {lame 13 then locally in-
tensified m a desired region by suitable means such as
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gethoer or agitates al a proedet

ronlized without causing any relative
region of local intensification of combustion but the

- combustion,
heat t}’;rmirf’imut {his lvngth OF arCa,
- prefer to intensify the action of the flame in a series of

o Jongitudinad v
Sng furnace shewing the novel features of construction

a pressure jet of a gaseous character which brings to-
rinined point the ingre-
dionts of the flame and consequenily produces o greper
activity in the combustion alb the point where the jet
fakes offcet. -

“Many ol the advantages of the inyention may bce

shilting of the

invention further contemplates causing this region to
shift or travel with respect to the material under treat-
ment, so that any predetermined length or area of the
object or material may be subjected to the localized
therohy giving an even and regular
In pra{*ti{'e i

restricted regions or areag successively, and the apecific
meang employed may to this end consist of a series of

nozzles through which an air-jet is projected In suc-

cession.  ‘The effect is somewhat that of a traveling
“hrush” of fiame.

Of the accompanying drawings —Figure 1 represents
ertical gection of a reverberatory heat-

and adapted Lo carry ont my improved process.  Figs, 2

and 3 represent horizonial sectional details of the vaive-

mechanism for shifting the jet.
The same reference characters indicate the same par(s

it ail the figures,

in the drawings, 10 is a long horizontal chaimber con-
stituting the Inboratory or hearth-chamber of 2 furnace

the said chamber being provided with a furnace 11
shown ai one end Lthereof and having grate 12, fire-

chiainber 13 above the grate and ash-pit 14 below the

same, the firing and ash-openings having suitable doors
m;-i*nmlly kept closed (o prevenl access of pure or undi-
Iuted air. At iheopposite end i2 a slack 17,

18 indicates the materials gupported on the floor or
hearth 19 and adapted to be heated by subjection to the
{lamne from the lire-box 11

In the voof of the furnace are a series of nozzles 20 20
arranged in a row longitudinally of the furnace and
pointing downwardly toward the hearth, said nozzles
connecting by pipes 21 21 with the casming 22 of o valve-
mechanism 23 conlaining a valve 24 reciprocated by a
crank-shaft 25, and having upposite ports . 26 26.  Coin-
pressed airissupplisd by meansof anar-compressor 29,
o the interior of the valve through a pipe 28 {‘.I_}Htﬂlﬁ-
ing a flexible or telescopic section {not shown), the air
being preferably preheated, as by means of the flue-
gases in a staek heater 30. The pressure may be any-

condense its ingredients at the point where the jet oper-
ales. The jet does not necessarily contribute any con-
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siderable volume to the gases passing through the fur- | relatively low temperatures prevailling, much of the

nace. The valve carries two shutters 27 27 intersecting
the valve-ports 26 and themselves having non-coinci-
dent ports 270 270 which are hrought successively into

regisler with the inlet ends of the pipes 21 by the move-

ment of valve 24, the shutters 27 heing shifted at the
endl of each stroke by encountering the end-wall of cas-
ing 22 80 as to hring one group and then the other of
pipes 21 into connection with the interior of the valve.
The stationary ports 290 may if desired be of different
?v'i{lthﬁ, and to make them interchangeable the remov-
able hoxes 280 are provided. |
- A small portion of the stack-gases is drawn back
through a pipe 31 and forced hya fan blower 32 into the
ash-pit 14 tn company with a predetermined proportion
of air entering through an inlet 33, there being preter-
ably about three or four volumes of air to one of the neu-

tral diluent, the proportion being regulated by valves'|

34 35. Obviously the actual volumes of stack gases and
air drawn in by the fan to produce a given percentage of

the fire-box will vary with the teinperature and the per-

centages of the various gaseous constituents contatnex

in the former, -

In the operation of my invention the presence of the
diluent gases in the draft supplied by the fan 32 to the
ash-pit 14 and forced through the hed of fuel on grate 12
considerably retards the combustion and renders th{*

“heating agent which passcs off from the fire-hox slow-
30

burning and voluminous, as more fully described in my
aforesaid patenit.  The operation of the valve mechan-
ism 23 projects the pressure jets in succession through
the several nozzles 20, which jets have the effect of lo-
caljzing and intensifying the combustion of the flame or
gas-currcent from the fire-box by furnishing a local ex-

governing combustion, accelerates the burning of the
mixed oxypen and fuel gas already present in the flame.
Using heatcd alr, less of 1t is necessary to produce this
result which is more physical than chemical. A nce-
dling jet of hot air dirceted through the inflated tardily
burning flame m the furnace chamber, produces a lo-
calized rapid combuslionin its vicinity.  Since the jets

arc dirccted toward the hearth they cause the flame to

Linpinge mare directly upon the materials 18, and there-

by subjrct said materialy dircetly to the action of those:
fucl-gases which would otherwise burn in the top of the

hearth-chamber and waste theirhedat.  Asthe jet is pro-

jected in succession from the several nozzles, the effect

is that of a flame with a shifting terminug, wherehy the

materials are heated throughout a predetermined area.

The carbon dioxid of the products of combustion ex-
ercises both a specific prohibitive action upon the for-

mation of more carbon dloxud by oxidation of the [uel
by the draft current and also 1s in phrt reduced to car-
hon monoxid, both reactions codperating to 'make the
In 113 tvwo-stage combustion  carbon,

firc: run cool.
speaking roughly, gives out, 30 per cent. of its total heat
in dorming monexid and the remaining 70 1o [oring
dioxid from the monaxid. |
bustion iz to monoxid is relatively-cool, and therclore
.i,lw Lo Tarmn tnomox kd frone dhoxs il and earbon an e
o the e Al ilnn 1 nllnllu HHII

herna relarded Loth by 1 by

of heat 12 necessary,

Conbasbio:s: on dhe crage

Ler; & normally {:!ﬂﬁgﬂ

~of conibustlion in cantrotled proportions,

Thercfore p tive where com--

sluek therefor,
s pid laee ennefoer,

draft current passeg through unchanged to dilute the
combustible gas, ur earbon tnonoxid, formed from thoe
fuel.  In this gascous inixture, the carbon dioxid exer-
ciges its specilic retarding action to slow up the cor nis-
tion of the monoxid to form dioxid, and as there ig very

little, if any, excess of oXygen present, this fact also re-

tards 311{‘:11 conthustion. TItis well known that an excess
of oxygen must be present Jor rapid combustion of any
luel; 20 per cent. excoess, the furnaceman often estimates
In running reverberatories.  The result of these condi-
tions in the present invention ig that the reverberatory
chamber 1s filled with a flamae atmosphere; a body of gas
which 1s burning lardily buat uniformly throughout, in
licu of in strata as with ordinary flames. The imping-
1ng jets of air, furnishing the necessary excess of oxygen,
set up a rapid and intense combustion wherever they
pencetrate this flame atmﬂﬂphere |

Airas the material for the jet and solid fucl as a means

for supplying the heating gases have been selected as

Lh(,y arc belicved to be the most practical agents for car-
rying on the process, but it will be understood that the
broad invention is not confined to the use of these spe-
ctfic agencies,

The art of conducting combustion in reverbera,tor}r
turnaces by means of a slow-burning flame produced as
above desenbed is claimed in a separate application Se-
rial Nu: 223,800. ‘

I claim —-

L. A furnace comprising o hearth chamber, means for
supplying a ftame thereta, means for Inocalizing the combus-

titon of said flame at a predetermined polnt, and auwtomatic

meiitg o canse said point to travel relatively to the hearth.
2. A furnace comprising a hearth-chamber, meang for
heating the same, a seriey of jet-outiets directed Into said
chamber, and anvtomatic means for supplying to said out-
lets in succession air to I{}{-allme the combhustinn in said
chamber, |
B30 A furnace comprising a hearth-chamber,

means for

supuplying a fame thereto, a series of jet-outlets directed

into sald chamher and distributed longitudinally thereof,
and nutomatic memm for supplying alr to said outlets in
stecessjon, -

4. A furnace {-nm[nriﬂing n hearth-chamber, a scrles of
jet-outicts dirvected thereinto, an air compressor to supply
gaid outlets, and automatic mechnnism diﬁtrlhut{ng the
L pre:‘-m{*d afl ﬂuewmﬂl voly fo fsald outlets.
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D, A L*EVm*beratulT 'sﬁunanﬂ !:ﬁmnrtaing a heart h-t!hﬂm*_ -

connecting the sfack>with the: fire-hox &t a point of the
Intter anterior to 1he seat of combuntion; a - Et*rivu of jet-

outiets tn the roof of the hem*th-chamlm rllt&cmd toward

fhe hearth, an alr-compressor to supply anlil outlets, and

Cautomatic valve mechanism for L‘{mnet,t}ﬂg Haid uut[eta In

suceesslon with the alr-comypressor, . -

6. A furnace comprising a hearth-chamber having heat .

retuining wnlly, a seat of comimstion, means for pessing
therethrough a dvaft current of admixed alr and products
and means for
succeessively anil antomatically passing into diﬂ"m'ent‘ por-

tions of the heavthi-chamber, jets of air under pressare.
a4 chinmney

7. A furnace comprlsing a Hearth-chamber,
stick thevefrom, an uir henter fh the-stack, 4 series of jet
nozgles penelrating the walls of the hearth-chamber, ruto-

_IIIIHIII‘ mechanisin Toy (*unﬂing‘ hot alr from the Iheater to
How alternalely and '-mff't"-mivvly illt'uuu;ll vuth ﬁt’ Huld
Cnugzles, -

A _furlmgw- ceauprining a Lﬁim'th t'l'm*mhnr, 4 chimney
w prade for bursing fuel, 8 narmilly: closed
ow

nder phe grate provided wilh "nu'f':i‘nH For cenuslmygr o

o staek Enses Choretirouglio and For admixihge reralinted

Hlj.:,pi['“ redarthing artion of The carbors dine id and hiy (e j conennts of ale wigh anlel goses, and meany for suceessivety

*ﬂrmhﬁx ;ﬂ;ewfnr 4. 8tack, a eondait

it pipe eappection from the stnek ending:

115
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_-&dm]xlng an excess of alr with the fAame producis from
the graté at a perallty of polnts within the hearth cham-.
Tser. L | |

8. A'turnace comprising a hearth-chamber, a source of
lardily burning dilated Aame therefor, a gerles of jet-nopz-
ztes penetrating the walls of the chamber mnd automatic
uieana -for directing a jet of alr alternntely .and succes-
' nozzles to fnpings on ithe fame

- 10, A furnace comprising a 'heartilfﬂhﬂmt}ei', A scuree of

trating the walls of the chamber, and meats for directing

& jet of hot air alternaicly ang ﬂuﬂ{s’esaﬁreiy throuagh each
of sald nozzigs fo ilmpinge on the fAame within tlhe ciiam-

bher,

11. A furnace comprising & reverberatory hearih-cham.
ber, &, normally -closed grate chamber provided with g |
- grate, and means for BuUpplying to said grate chamiwer be- |
“low the grate an accelorated draft of air uniformly dituted

with amall and controlled
plete combustion. | e “ - L

12." A furnace comprising a reverberatory hearth-cham-
ber, a normally closed grate chamber provided with a
grate, means for supplying to sald grate chamber under

proportions of products of com-

-Lhe grafe an accelerated drafl of air diluted in econtrolled |
proportlons with prodocts of coiiplete combustion and
meana Tor completing and scceelerating combustion of the .

_— = N s

1
:

;l-i}y impthging jets of air, | L . S5
t 13, A furnace comprialng a teverberatory hearth-chém-

|

1904,

&Eiﬁeﬁt from- the grate within ﬁm revﬁljbﬂmte}rf chamber

ber, & normally closed grate chamber provided with o

gprate, means for supplying to said zrate cham‘tmr'_uﬂder |
~ the grate an acceleranted draft of air dlluted In controlled

broportiors with produets of complete’ ,ﬂﬂm'buﬁ;tlﬁ_lé and

 medns for completing and accelerating combustion of tho
| effuent from the grate within the reverheraiory hearth
[: | chamber by hmpinping jets of hpt | -
tardlly burning dllated flame, a serfes of jet-nozzles ‘pene-

Riv,

~14. A farnace comprising 'yexfer};}ﬁrﬂtﬁry heﬁrth*ghﬁm*
her, a norwally closed grate chamber provided with ‘a-

rrate, means. for supplying to sald grate chamber “wnder
the grate An accelerated draft of alr diluted in conirelled
proportions with products of Lomplete comrbustion, and

theans for completing and accelerating combustion of the .
effluent from the grate by a serles of Ruccessively acting

45

im‘p'tngltjgd Jete of mir at different points withipn sald revey-
neratory hearth c¢hamber, o _— .

_ Bigned at New Yuork city, in the 1ﬂbunt}raﬂf New .Yﬁt"k,'

and State of New York, this 6th day of September A. 1),

BYRON E. ELDRED:

Witnesses : -
C51a8. 1N, CRANE
'M. A. MODRER.
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