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To abZZ w?wm z,?ﬁ may concern

- § ful Imp rovement in Methods of Burning Oil,
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. of Whleh the followmg, taken in conneotmni
' with the aecempenymw drewmn‘s, isa Speclﬁ-“;'

. ----acatmn S |
-~ This 111ve11t10n reletes 130 the bmmng oi‘_f.,
_hydmcarben fluids; and it consists in a sys- |
-tem of vaporization and oxygenatmﬂ* hydro-
‘carbons by which the mixture will produce
when ignited complete combusmon 'mth or.y

Wlthout the addition of air.

The primary object of thls 11:1ventmn is toj’-
e 'prevlde means whereby perfect combustion:
. may be obtained with heavy non- -volatile oils
- when said oils are vepomzed at a heat belew",
~ that at which carbonization oeccurs. >
Heretofore the difficulty of obta,mmﬂ' a Bun—,_ .

~ gen flame with the heevy and comperetn ely.
~ safe hydrocarbon fluids has’ prohibited the
- ‘employment of such fluids where otherwise |
their use would be advantageous, and this
difficulty has led to the general adoption of
" the more expensive and dangerous volatile |

| Wlth these light |

oils for certain purposes.

oilg very good combustion has been secured;
but so far as T am aware complete and 0d01-,
less combustion has not been ebtemed under__
~ various working conditions.
~ Many attempts have been made to, sufﬁ-'

ciently oxygenate the vapors of heavy oils by
. heating the vapor to a high tempeletme,l
thereby convertmw more or lese of the Vapc}l"
~ into lighter gases. |
- ployed [ for obtemmcr a Bunsen flame, itisnot
~ practicable to bupe1hee1z the vapor to such a |

‘When oil-vapors are em-

o high temperature as is usuelly employed in

- and if this heat has been high enough to de-
 compose a considerable

-that type of vapor- -burners in which the Vapor*
. is ignited at the discharge- orifice.
R In a Bunsen burner the temperature of the

~ ‘vapor at the discharge-orifice is necessarily
 considerably below the tempereture to which
the vapor has been heated in the vaporizer,.

pelt of the vapor &

- depositof carbonaceous matter will be formed

- at the dlschel ﬂ'e-omﬁee and in the eompme-._

I bumel
on line 2 2 of Fig. 1 , parts being represented 6 51_’-__
as broken out for the purpose of showing =
other parts which are below them. |
o *'a, horizontal section taken on line 3 3 of Flg 1.

the 0011 C' C*to the pipe C3.
| downwardly into the horizontal pipe C4, F
1 and 8, which delivers it in the form of va- . E
"POL thI‘Ollﬂ‘h the small orifices EEE’ EEmto SR
theopen cone—shepedmgecter tubesFFFFF,

] twely cool D.‘:LI ts of the vepouzel adJacenL 50
| '?.thereto " :
ancy, in the ceuntv of Norfolk end Stete of, a
 Massachusetts, have invented anew and use-

I have ovefeome the d1fﬁeult1es connected

with the vaporization and oxygenation of
_;hydroc,mbon fluids and havedeveloped asys-
‘tem whereby complete combustion can be ob- 55
:ftemed through the widerange and variations
- jrequlred in the pl&Othal applmetmn ef such
a method:

- For 1eduemn my method of tlea,tmﬂ' and

I'bummw-]1yd100erbons to practice I ha,ve 60._.'"-:'.' |

shown the followmﬂ'—descnbed apparatus, as

111ustreted in the accompanying drawings.
Flﬂ*ure 1 is'a vertical section: thlough the

‘Fig. 2 is a horizontal section taken

Fig. 318

"The base or lower part of the casing of my

'_bumel is indicated by A, p10v1ded Wlth an 79
annular wall “A. A, to which is attached a
plate AS AS.

Below this. plate AS AS a series

of pelforetlens a o are made for the admis-
“Sion of air into the lower orsub compartment
S, in which is located the mechanism for caus- 75
ing and controlling the mixing of the heated
-oil-vapor and air previous to their passage
into'the second or outer and inner annular
‘chambers §' 8’ 8 8*—that is, the space be-.
_tween the plate A® AS and the fire-plate B B’ 8o
B B'.
mixture as formed in the lower ehambels L

In these second chambers S' 8 the

and M becomes of such a natme as to be com-
pletely combustible previous. to its passage -
through the perforated plate B B’ b B' into 85_” -

‘the combustion-chamber S° R
"Qil is drawn from any" suﬂseble eeuree

through the pipe Cand made to flow through
Thence it passeb

to which air is supplied at their mouths, end

also through the openings HH. ~ As the com- 9 5..--";?:

mingled 011~Vep or and air leaves the tubesFE.
the mlxtme passes into asecond setiof similar:

_1n;] ector-tubes I I" I" a,nd frathels eddmonel eu

Figs. goffh”f%
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from the mouths of said second set of tubes
and also from the openings H' ', The mix-

~ture now flows through the contracted pas-

I10

sages K? K?*K? K? K?into the induction-tubes

K'K'IK* K' K'. Thence the mixture passes

from the tubes K' K' I{' KK’ into the chambers
L L, from which it flows into the outer an-
nular chamber S,

_ (See Figs. 1and 2.) The
oil-vapor which jets from the orifice E’ passes
through injector-tubes F and F’, similarin all

respects to those already described, into the

induction-tube K3, which is like the tubes K’
already described, and discharges into the
central chamber M and thence passes to the
inner annular chamber §?, (see Figs. 1 and 2,)
where the mixture becomes ready for com-
plete combustion. The thoroughly-mixed

~and heated volume of vapor and air passes

- 20

‘through the perforations D and D’ into the

combustion-chamberabove the plate BB’ and
immediately beneath the boiler or thing to be
heated. ) -

The combustion-chamber S is annular in

horizontal section, the inner wall being shown

at A® and the outer wall at AY (see Figs. 1
and 2,) both of these walls being perforated,
as Indicated by 6 0. A third wall A3incloses
the whole and is itself closed at the top by

 the plate A°andatthe bottom by a register de-

30

~ altogether, as may be desired.
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- the bracket A". Screw-threads ¢ ¢ are cut

vice S° S8 so that the amount of airadmitted

to the space S* and thence through the outer

periorated wall A°can be regulated or cut off
Theinnerair-
space S” has a closed top and a register bot-
tom V V', the movable part of which is op-

~erated by a lever V2 and any suitable con-

nection therebetween. By the register de-
vices just described the inlet of air to the
combustion-chamber S may be regulated at
will or entirely cut off. .

- The oil-vapor inlets E E E'E E, Fig. 3, are

lopened'and closed by needle-valves R R R’

R R, respectively. These needle-valves pass
through protecting-tubes N N. The four nee-
dle-valves R R R R are attached directly to

‘the cross-bar R® and are operated by the le-

ver RY which is connected by the link RS to
the bracket-piece A” and is adapted to actu-

ate the bar RS through the sliding rod R,

head R, and pivot R. The needle-valve R’

“is indirectly connected to the bar R® by means

of the short bar R?and steady-rods r». The
sliding rod R* rotates and is turned by the
hand-wheel R’, its longitudinal motion being

limited by the collar R?® between the arms of

- upon the ends of the rod R%, the serew at one
- end being a right-hand one and at the other

60

end a left-hand one, so that by turning the
rod by the hand-wheel R® the distance be-

‘tween the head-block R”and the short bar R?
~ and the attached needle-valve R’ can be ad-
justed—that is, the needle-valve R’ can be so

adjusted as to have the opening E' open af-
ter the other openings E E E E are closed by

- their respective needle-valves RRRR. By
- this device the flow of mixed vapor and air

for special purposes.

698,354

through the central tube X2 to the chamber

M and thence tothe perforations D’ D' can be

maintained after the flow through the tubes
K' K' X' K' to the chambers L I, and the per-
forations D D is cut off. -

If desirable, the sliding p'art S% of the reg-

1ster device S° 8% may be connected by the

pivot T?, link T, adjusting-nut T?, and link

T to the lever R so that the air-supply may
be goveérned by the same lever which regu-
lates the vapor-supply. This controlling de-
vice can be so adjusted that the air through
the perforations b b in the wall A? may be cut
off entirely while the vapor mixture is burn-

ing and opened only when it is desired to cool

off the apparatus; or any other desirable ad-
justment may be made to adapt the burner

“ Forthe purposeoflightine myburnerThave
thefollowing-deseribed device: Wisacanhav-
ing a supply of alcohol or some similar fluid,
and W'is a pipe provided with a suitable stop-

cock (not shown) and leading to the annular
depression W* in the perforated fire-plate B

B’. By allowing a small quantity of alcohol

or other similar fluid to flow into this depres-

sion and igniting it heat is generated about
the pipe C C' C* and the contained oil is con-
verted into vapor and forced through the
pipes C° C*to the orifices E E E' B E and, after
taking up the desired amount of air, passes
into the combustion-chamber S, where it will
become ignited and maintain an intense heat
in the coil C' C? and thus develop great heat-
ing power. Inthe meantime the starting-fire
in the depression W2 can be allowed to go

out, as the burner supplies its own generat-.

ing power from the oil within the pipes as it

flows from the source of supply, where it is

kept under some pressure or head. -

1The working of this apparatus may be set
forth as follows: The oil (kerosene) flowing
in through the pipe C is heated in the coil ¢’
C? s0 as to form a vapor, which passes down
the pipe C?and is discharged from the induc-
tion-pipe C!into the mixing apparatus in the
subchamberS. The mixture of airand vapor
passes into the small compartments 1. L. and
Min thesubchamberand from thereupwardly
through openings in the plate AS ASinto the
second chambers S’ 8% where it receives ad-
ditional heat from the intense flame above
the fire-plate B B’, thence passing through the
perforations D D D' D’ into the combustion-
chamber S® 85, '-

- Idonot claim in this application the apija,-

ratus herein shown and described, as that is
claimed in application No. 81,420, filed Sep-
tember 28, 1900. -
- I claim— | | |

1. The method of converting hydrocarbons
for fuel, which consists of vaporizing the hy-
drocarbon or oil under pressure by heat, di-

viding the supply of vaporinto fine jets, mix-

75

80.I
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Ing each jet of vapor with air, additionally

‘mixing, by the expansive force of the oil-va-
por, with each jet of mixed vaporand air, afur--




by heat dividing the supply of vapor into fine
- Jjets, mixing ea,ch jet-of vapor with atr, addi-
10
~oil-vapor, a fmthel supply of air therewith,
feeding sald additional air - supply succes- |
sively in separate quantities tothe oil-vapor |
-~ within the mixer-passage, commingling the
several jets of mixed vapor and air, and ig-
~ niting the mixture, substantially as. set forth.
- 8. The method of converting hydroealbonsﬁ
. for fuel, which consists of vaporizing the hy- '_

dloealbons or 011 undel pressme by heat dl-.

698,354

ther supply of air pmpm tional to the amount
of vapor supplied by each jet, commingling
the several jets of mixed vapor andair, and ig-

niting the mixture, substantially as Set for Lh
9. The described process of converting hy-
'dmcmbons for fuel, which consists of vapo-

rizing the hydlocarbou or oil under pressure

tionally mixing, by the expansive foree of the

.....

wdmo* the supply of vapor into fine Jets mix-
ing each vapor-jet with air, additionally mix-
ing, by the expansive fmee of the oil-vapor,

| with each mixed vapor and air jet, an addi-

tional air- supply, feeding progressively such

additional air-supply mth the increased vol-
ume of the vapor-jet, ploportmnal to the

amount of vapor supplied by each'jet, com-
‘mingling the several mixed vapor and air jets,

and 1frn1tmrr the mlxtme, substantlally as set
for th | |

20

In testimony wheleof I hﬂ:Vﬁ swned my

name to this specification, in the presence of =
two subsm ibing mtnesses, on th1s llth day of

July A, D 1900

GEORGE L BADGER

’Wltnesses o
FRANI{ . PARLER
WILLIAM K. PEARSON
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