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. My-invention relates to the combustwn of |
‘10.0il and coal-dust, by which a high degree |
of heat is. ohtamed'qmckly and maintained
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To a,Z& whom w may cancerw f o

- sey City, in the county of Hudson, in the State

..of New Jersey, have invented new and useful

s Improvementsio Fuelln jectorsand Burners,
| of which the following, taken in connection
_.__with:the accom pauying. drawmgs,_, Is & full
seription.

H‘-f ——— —— -

~ steadily ‘with economy of fuel; and it con--
- gists principally of an apparatus constructed

- and arranged t'o-ﬂﬁbarately feed oil and coal-
i5 dast into the combustion-chambeér of & fur-

nace in such & manner that the ignited eil

will be directed dcross the path of coal-dust,
mst.antlylgmtmgand mecha,mcallydlstnhutﬁ

ing it.
20
constraction and arrangement of the appara-

tus which I-have designed to ca.rry out thls

part of my invention. ..
... This apparatus consists, essentlall
25 condmt. through which coal-dust is delwered
"~ into the combustmn-chftmber under a high
velocity by an air-blast or other suitable
‘means, & conduit for supplying oil, & nozzle
30
- theoil-conduit, and a deflector for directing
the .01l across the path of coal-dust, the oil
being delivéred into the com bust.mn-chamher
by a blasr, of steam.
35 My invention will be bettar unde-stood by
qefez:euce to the accompanying drawings, in
‘which the same reference characters ‘ndicate

the same parts in all the figures. |
Iligure I is a lonmtudmal saction of the

The -invention also consists in the general'

of a.-

. for sn ppl} idg steam, the L.lter havmﬂ' a grad-
ually-expanding exit in- eammumea.tmn with

PR f Wthh coal dust is delwared fmm apnlverwm
Be it kuown that I, GEORGE WHITE of Jer-

orothersourne of supply.. The conduit opens
into the combustmn-chambe: of the furnace

and is of ‘sufficient size to suppb ‘the proper cg o

amount of coal-dust and is, proportioned to

the’ c&paclty of the pulverizer in whlch tho~

coal is to be reduced to dust. = - . |
Centlally arranged within the cnnd mp Tig

an injector for introducing.a spray of oiland 6o *

steam.’ ~This injector. consists of a stéam-,
nozzle. and an oil -conduit, the lattor being ar-
‘ranged concentrie with the coal-dust conduit
:::nd surmundmg the steam-nozzle with which
it communicates; A pipe 3, provided with a 65
“valve 4, supplies the steam Lo a chamber 5,.
and as the gteam-nozzle commatinicates: wwh |
said chamber it will be'seen that a constant
and uaniform suppl} of steam is pmmded

The nozzle « is of pecu.iar constmetlmt its 70' e

duct -being of uniform diameter for a poruou
of its length, as shown at G, thetmontlacted o
as shown at 7, and finally termmamng I R
gradually-expandlng exit 8. - A pipe 10,pro-

vided with a valve ll,supplles oil tothe cha,m- g5 :

‘bor 12, which. is in communication with the
oil-conduit 13. The condmt. 13 hasitsinner
-end closed by a plug 14 and is provided with
series of inelined orifices 15 15, the purpose -
of which will be hereinafter explamed 8o
.18 is a rotatable sleeve fitted around the
steam-nozzlé and formed with triangularopen-
ings 19 19, one for each seties of onﬁccs, fwo
being: shown for cutting off as many of thesé -

| arifices as may be desired to regulate thesiap- 85 .

ply of oil. The sleeve is turned by handle
20 and is promded at the rear with the indi-
cator 21 and scale 22 for indicatiag the num-
“oer of orifices opentd and elosed. -
. 25 is & rod centrally arranged within the go

A A g -
-—-_.-I' "

40 burner and supply meehamsm that. T have steam nozzle "and Ioumtudmally a.dmsta‘blc ‘

devised for putting my- invention :

1t prac-.

therein. Theinnerend of the rod Foprojects .

tical operation. Fig. Il is subqtautmlly a rear | into the combustwn chamberandis pmv:ded

elevation, being & section taken on line IT I
of Fig. 1. Fig. 111 is an enlarged view of a
15 portion of my mechanism, illustrating the
means foreontroiling the oil-orifices, portions

being shown in 39011011 and port.wns incleva-
. Fig, 1V i8 'a cross-gaction of the pre- |

. tion.
"':"'Eéng:. taken on ineTV IV.7=
59 In the seveval views the numeral ‘1 mdt-

atu; & conauit having an onenmg 2y through |

+ g,

with a cone-shaped head 26 for directing the _
oil-flame constantly and, uniformly at an-an- 95.
gle against the enmrclmg stream of coal-dust, -
tnuslnsurmglt.scamtalmlgmtmn Theouter
ond of the rod 25 is provided with a handle
27 and a scale 28, said rod being adj u*-.t,.,thly
supported in & sclew-capgﬁ A conieal eol-
Tar 30 is arratged amund‘mdd rod and { orced
in by the scmw-cap actmg as a stu n'm:r-box. K
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admitted with the coal-dust, Lut usually net
sufficient. The coal-dust may be fad in.di-
toctly from the pulverizer by & draft or blast

65 .0of air gencrated therein and the ‘oil injected"
by steam, asheredeseribed, or by otherequiv-
alont means, such as compressed alr.

high velocity to said com bustion-clizinber,
sald conduits being concentrically arra ngred,

and moans for directing-the fame of the {1 id

fuel across the path of the coal-dust.
9. In a device for separately feoding caonl-
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dust and ail ‘into furnaces, the comhination
of & conduit for supplying coal-dust. to tha

____llql"
]
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- .The steam .and -il sipp Y pipes are.com- | - Whilethe bestresultsareobtained by using .
nected. togetherby a pipe 32, provided with | my cil-burner in connection with conl-dust, . ;o
-4 valve 33, go that sleam may be turned into { as here deseribed, yet this ba rner-beingsim-- g0
| -!he-_oil‘-pipﬁ 10 .elean it'and the orifices when . -ple and effective may be used for burning oil .. 4.5
§ desirved. - - - - ol oo o0 | alone without the coal-dust, = i
: . By the peculiar constragtion of the steam-1 ' Having thus fully deseribed wy invention, =+
y - nozzle a considerable pressure, owing to the | what X claim as new, and desiré to secure by -
contracted portion 0,18 ‘maintained -in the Letters Patent, is— ., S T
a . steam-chamben s, and consequently ‘a corre- |- 1. In & furnace, the ¢o tbination of means -, =7
.10 §_p0_ndmgly-mc ased. -vgigicity--ﬁffth’e".&tqaiﬁir.- “far-feeding - .conltdust into: the. -combustion-. O
- -1n 1ts.passage th_rough_t];q'r-'g:'*adually_-expand-z: chamber and wmeans. for injecting a fluid fuel . =
- Iz Ing portion of. the duct ispbtained. - In.pass-|.into sald ehamber, the.lameof the lnid fuel .~ .
- iing through the gradialiszexpanding portion | being directed ‘Rerdssiihe ipath” of the coal-
. ix..of .the dnctt-t,hei-ﬁ_te'_ﬂm'f;.gl‘{:'aﬁ'ai.t)r;siphousf;__lhgﬁ ;q,‘l;'s_t;;iu}gérﬂe‘ﬁft.i)‘igﬁi'tjéiﬁiid?ii\e"é_lmnicailly dis- -3
. . 15 oil, which.isintroduced anderbatslight pres-: Aribute the body of coal-dust. - st T
. .. sure, if any, and the mingled-oil and stéam- -+ 2.:Ina furnace, thé combination of means .
.- ., enterthe cotnburtion-chamberst & hivh: s for:supplying coal-dust:to the combustion-
- loctty;, but atmest atmosphieric prossire, As .chamber, aneans for ifijocting a fluid. f gel Lo
~ . " the oilignite wep-degres-of-tempera-:| said’ chamber, and nieans for directing:-the: ..
f 30 lure-than-the-ceal-dust-it-will-be-instantly.| flamae of the flaid fuel,dcross the path-of the. /1%
| LT e lgnited asitimpacts againgt the déflectorand: e 4 B O L e
i the flamre will 'be directed across the’path et 8. 1na Camace, thecombination of a con.. Sei
7 -coat-dust, which will be Instantlyiguited and; ‘duit through which coal-duast is Ted “to. the ‘go’:ii
.. - mechanically distribu ted. = h,r_,ﬂ,_, “combustion-chamber- by a last of air, & ¢con-. 2"
- 25 DBydthe construction of the parts asubstan-| duit for injecting a fluid fuel,-and mesns for -~
- tially straight and: parallel. flow both of the. -directing the flamewsf the fluid fuel across the - -7+
.. corl-dust and of the oil :is 6btained, so that: b&th.of the coal-dust. -~ - R e L T
... both streams may be earried into the furnace’ 24, In"a furnace, “the commbination of .the
; . & greater or less distance ‘before -defloction 1 means for supplying «coal-dust :to the ‘com=
Lo - "30 and'’ ignition. “This circumferential deflec- | bustion-ehamber, and means forsupplyinga - ..
L * .. .tion brings the oil-flame and coal-dust fuels | Auid fuel to said chamber under a high ve- . -
- ) . into contact, with the large voluma of girnec- | locity,-the flame of the fluid fuel bétng di- .'
- . essary for complete-combustion, sothatthere | rected across the path.of the coal-dust, .7l 100
- - .18 no necéssity for.any auxiliary means Tor | ' “%. In a furnace, the combination of & -con- C
35 spreacing.the:streams.. This uniform and.: ‘duit for supplying coal-dust to the combus- - -
. constant deflection of the oil ata high velocity™y tion«chamber, & conduit for sapplying a fluid -
. -and thedirection of the flame against the en- fueltosaid chamber, said conduits being con-
. tering stream of coal-dust” at -all points im- eontrioally srranged;: and means for direct-
‘ - sures & complete distribution of ‘the -finely- | ing the flame of the fluid fuel across the path -
' 40 subdivided. fuel and .uniform and perfect] of the coal-dust. - ~ - - - T
s " " Tcombustion withont dangerof any deposit-or | - -6. Inafurnace, the.combination of twocon-
clogging of the parts. ~ . -~ .. { duits leading'to a combustion-chambor, said
The principle of my invention lies in the | conduits being concentricallv arranged and
use of a limited amount of oil, together with spaced from each other, the outer conduit
45 aconsiderable quantity of coal-dust, jnjected | sapplying-ooal-dust and the inner conduit a
separately into the furnace and there in- | fluid fuel to the ‘combustion-chamber, and
- stantly ignited. * By using the oil and coal- means for divecting the flame of the fluid fuel
~—- -dust together I take advantage of the char-1 across the path of the coal-dust. =~ 115
acteristic features of the oil, its ignitingata | 7. Juafurnace, the combinasion of twocor-
50 low degree, and its ready,.quick, and -com- | duits leading to a combustion-chamber, said
plete combustion at a high degree .of tem- | conduits being concentrically arranged and
porature, by .which the coal-dust is imme- spaced.fromeach other, theouter conduit sup-
- diately raised to a red heat, generating gas | plying.coal-dustand the-inner cond uita fiuid rz20
~which is ignited and the carbon also -con- | fuel, each under a high velogity, and means
§§ sumed. By this use of the-oil and coal-dust for-direeting tho flamse of the fluid fusl across
together a constant steady heat at a high de- { the path of the coal-dust.. - |
gree is obtair ed gnd aperfect combustion.of | 8. in a furnace, the combination of a con-
the fuel. It is evident that the ‘necessary | duitforsupplying coal-dusttothecombustion . 12§
- amount of air must be present to promate chamber under a high velocity, a restriclive
) _ 60 perfect combustion, which is admitted in-any | conduit for supplying a fluid fuel under A
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combustion-chamber under a high velocity,
an oil-conduit, a nozzle communicating with
the oil-conduit, means for supplying the oil
and means for directing the flame of the fluid
fuel across the path of the coal-dust.

10. In a device forseparately feeding coal-
dust and oil into a furnace, the combination
of a conduit for supplying coal-dust to the
combustion-chamber ander a high velocity,
an oil-condnit, a nozzle communicating with
the oil-conduit, means for supplying the oil
to the combustion-chamber under a high ve-
locity, and a deflector for directing the flame
of the fluid fuel across the path of the coal-
dust. |

11. In a device for separately supplying oil
and coal-dust into a furnace, the combination
of the coal-dust conduit leading into the fur-
nace, means for supplying the coal-dust to

the combustion-chamber, an oil-condutt con-

centrically arranged within the coal-dust con-
duit, a steam-supplying nozzle communicat-
ing with the oil-condnit, said nozzle having a
contracted portion and an expanded portion,
whereby the fluid fuel will be injected 1into
the combustion-chamber at an increased ve-
locity, and means for directing the flame of
the fluid fuel across the path of the coal-dust.

12. In an injector-burner, the combination

RV

of an oil-conduit provided with a supply-pipe,
and a nozzle arranged in the oil-conduit and
communicating therewith, said nozzle having
a gradually-inereased portion in the direction
of its exit end and a contracted portion in the
rear of the expanded portion, the former of
sufficient length to cause the oil-feeding me-
dium to gradually expand, whereby the pres-

- sure will be diminished and the velocity of the

medium increased,substantially asdescribed.

13. In aninjector-burner, the combination
of an oil-conduit provided with a supply-pipe
and a nozzle arranged in the oil-conduit and
communicating therewith, said nozzle having

“a gradually-increased portion in the direction

of its exit end and a contracted portion in the
rear of the expanded portion, the former of
sufficient length to cause the oil-feeding me-
dium to gradually expand, whereby the pres-
stire will be diminished and the velocity of the
medium inereased, with means for regulating
the supply of o1l. |

In testimony whereof I have herveunto
signed my name.

GEORGE WHITE. [L.Ss.]

Witnesses:
ALFRED WILKINSON,
GErO. K. KNOWLES.
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