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Td aZZ whom zt Km@y CONGET:

2 Bett known that I, EMANUEL W DUNN g,
g (:11;1.5611 of the T Tnited States, residing at San
s 0se;-county of Santa Clara, State of (‘ahfor-—

q N8, have mvented an Im 10%11161113 in Oil-

Burners and I hereby declare the following

L.J'i

same

“gases  produced by the umon of steam,..oil,

Land ‘air; and it consists in a mechamsm the,
details:of which will be more fully explained
”by referénce to the aacompanymfr dr&wmﬂ*s
| able valve, as shown at 4, the opening of said
valve bemg controlled b a hand-wheel, as
shown at 5.
periphery subdivided and marked so that the

I 5 m-which—

Higure 11s a s1de elevatmn of my mve:tla

itmn “Fig. 2 is a plane view. of the same.
& *’Tlg

”tlons the tank being shown in sectlon Fig.

20 4 is'4 section showmn' my valve a,rrangement_

‘and constructlon

-~ It is'the object of .Iiny 111vent1011 to pmwde'

- ’*a,n apparatus for the burning ~f gases gener-

--""**‘ated irom. a mixture of oil, steam and air,

......

25 _}means for generatmﬂ* steam Wlthm the sald
"““apparatus, means for mixing steam when

genemted with oil and injecting the steam |

......

burmng said vapor in proper relation with

"'thé heating-coils of the apparatus and the

” 3 fﬁre—b(}x of the same.

As shown 3 n the aiélcompanymg drawmﬂs |
35 the &ppamtus is: designed for use-in the ﬁre—--
“box of a stove, range, or furnace, and such a

ﬁre-bt)x is here shown as %ubstantmlly rec-
“tangular in shape. Within this fire-box is a,
cml composed of pipe A, having.its direc-
40 “tion changed so that 1t extends around the

sides w1thm the space which is occupied by.|.
~ the coil, a sufficient number of turns being

l

 made for the purpose of generating steam

- from water which 1s admitted into the upper
The lower end of the.coil is |
- carried outside of the fire-box and is again |

45 “end of the coil.’

" bent, to. return into the- fire-box,. formmﬂ* an-

..other series of colls below the first named |

Sultable mnnectlons are made with this ex-
50 terior.portion, so that the jet of steam return-

..ing will act. as an m]ector and will draw oil
thrqugh a connecting. pipe. or. passage, and. |
: alsg air; if required; and the vapors thus re-
turnad into the lower coil are more highly.

55,‘fhea:ted and. dlsch&rge into. the lewer part of:
the ﬁre—box

E_J

SRR TR Y a full clear and exa,ct descnptmn of the

H My mventlon rel&tes to an apparatus for'-;
. m the preparation and burning .of vapors and

3.shows the oil-tank and pipe connec-

“and ol Vapor into the apparatus with an ad- | I have.shown a
“mixture of air for the combustion of the

30 mlxed ‘vapors, and means for delivering and

-within the furnace as'will
vert the water mto steam. - The pipe then
passes outside of the furnace, as shown, mak-

The aupply of water a,nd oil is . derwed
from the source under a substantially equal

The coils are made symmetrical with a

| downward inclination sufficient to promote

‘pressure, so that the injectlon of the water
~and o1l will be balanced at a)l times.

6;

the flow of water before it is converted into

steam. The coils are kept separate from
‘each other by means of rings or other suit-

able devices, as at 2, and are clamped and
held firmly together by standards 3 with
cla,mpmg-bolts by which they are secured.
The water is dehvered into the upper end of
the coll A by means of a needle or other suit-

This hand—wheel may have its

number of turns can be easily regulated, and
a suitable stop, as at 6, may serve to re

late the amount of opemng of the valve. Thi

having been determined upon trial, only so

‘much water is admitted into the upper end
of the pipe as can be converted into steam

while it is flowing down to the point where

‘the pipe temporarily leaves the fire-box..

In order to start the apparatus when cold,

lower part of the fire-box, the floor of which

may be covered with asbestos or other suit-
‘able material, so that oil may be first admit-

ted through the pipe 18, and being ignited

- within the fire-box & sufﬁclent heat Wlll be
produced to heat up the pipes to the

oint,
where the water admitted into the coil
be converted into steam, and- this oil after

‘being ignited will soon raise the temperature

to a suficient degree and bring all parts of
the apparatus mto 1ts normal operatwe con-
difion.

As many coils of the
e sufficient to con-

ing a turn by means of couplmgb and elbaws
asat7 and 8, and the pipe then returns again

The steam thus car-

The Gll-bUpply arriving through a valve 92 is
delivered around the steam-nozzle 9. and by

the heat and injection action of the steam.
through this nozzle the oil is converted into a
| Spray and vapor and is injected through a

1‘1]}11)1-:- 18  opening into the

{) Ee A ma}r be made .

o

75
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will -

93

-'mto the fire-box. and below -the coils of the
pipe A. This lower portion of the coil may
‘be designated as A’
ried . outside of the fire-box is returned
through & nozzle or injector, (shown at 9.)

(n
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tact with thé’coils A’ above. / |
‘amount of drgft 1s created by this blast of|
gases through the nozzle, and this draws in a-
fresh' supply of air through openings 16,

13, as shown.

nozzle 9° into the léwer'portién A7 of the coil |

within the stove. Air may alsc be admitted

‘to unite with the oil and steain thus injected.
“threugh a controlling-cock, as shown at 10. .

‘Below the coil A’ 1s a shallow box or cham-
ber 13, and within this is a final coil of pipe
14, with which the lower end of the co£ A’

may"be connected. The top or cover plate
12, of the chamber 13 has a series of up-

wardly-projecting cones or nozzles 15 around

‘1ts mmner periphery and beneath the coils, and
‘the pipe 14 'has openings made in the top reg-
istering with these cones, so-that the mixed:
gases reaching these openings may be dis-

caarged up thibugh the cones and into con-
A certain

which are made in the sides of the chamber
| - By this process of ‘mixing the
steam, oil, and air and superheating them
they are discharged into the fire-box, and the
combustion 1s so perfect and intense that no
sinoke, soot, or odor is perceptible, and all

parts of the stove, range, furnace, or boiler to
which 1t 1s applied are heated to any desired

degree. The combustion is so perfect that

meats may be broiled without any odor or

taint appearing. _ |
In some cases 1t may be desirable to em-

ploy an interior metal box or casting 22,

which forms an inclosure for the space occu-
pied by the fire-box and within the eoil.
When this box 1s employed, holes 23 may be

made around its sides for the escape of the

heat and gases into the space around the box
and within which the coils are located. When

- this box is employed, it will not be necessary

40

to connect the mixer A’ with the coil 14 in

- thelower box, and the lower end of this pipe

‘may terminate so as to discharge the mixed

- gases directly into the fire-box either with or

45

) 5

. made in the bottom of the chamber 13, and
from this a discharge-—fqipe 20 leads, so that
us

'5

without the box 22. - :
1f'the surplus of the gas is greater than is
necessary for heating the coils and supplying

the required flame within the fire-box, this

surplus ‘may be conveyed away throu%h )
pipe, as at'24. This pipe 18 connectec

35, through which any residual unvaporizing
substances within the pipes may be dis-
charged; and by means of a connection, as at
34, the surplus gases may be delivered to any
point for use or storage. An opening 1s

any unvaporized surplus will be ‘discharged

~ through this pipe. By means of the central
66 Ing

opening 19 1n the plate 12, which covers the
chamber. 13, any gases not otherwise escap-

- ing from the coil or chamber 13 may be de-

livered up into the fire-box. | |
- The o1l for-the supply of the apparatus is
contained i a tank 25. 'The bottom of this

, by
means of a pipe 24, with a T, having a pipe

[—

- 882,481 -

tank is connected with a pipeﬁ 26, through
which water 1s supplied to the tank and

from which also the supply to the coil A

through the valve 4 is derived. The oil is

introduced through any suitable filling pipe,
as at 32.. A float 33,

guided by rods, is mov-
able 1n Ime beneath the oil-discharge pipe.

‘This float is sufficiently buoyant to rise and
fall with the water, but will sink in the oil.

The uplper part of the float serves to close the
oil-outlet, so that when the waterhas reached

a polnt where the oil is nearly exhausted the -
opening will be closed to prevent any water

passing out through the oil-pipe 30. "31is a

vent-pipe through which air and gases may
_ The connection of this tank with .
the water and oil supply insures a balanced

escape.

75

Sc.

pressure in the feeding of the two to the ap-

paratus, and the pressure from below causes

the water to follow the oil as fast as'the latter' 85

is withdrawn, and thus prevent accumula-

‘tion of dangerous gases in the tank.

Having thus described my invention, what
I claim, and desire to
ent, 18—

]

‘1. An oil-burning apparatus COmprising 'a
fire - box; a vertically - disposed spiral tube:
passing therethrough, a water-inlét' at sub, -
stantially the hﬁgﬁest" point’ of' the tube

whereby the water may be converted’into

steam as it passes through the' tube, said

tube having an intermediate portion extend-

ed to one side, and oil 'and air inlets insaid

extension for supplying oil‘and air at points
intermediate betweéen the highest and lowest

parts of said tube.
~ 2. An ou-burning. apparatus comprising

secure by Letters Pat-

gcC

93

100

the combination with a fire-box, of 'a verti-

cally-disposed coil fitting within ‘the fire-box,
a valve-controlled water-inlet connecting
with substantially .the highest point of the

coill whereby the water 1s converted into-

steam as it passes through the coil, & second
coil with which the lower end of the first-
named coll connects, said second coil having
openings through which the contained gases
are delivered to a seriesof burners; said first-
named coll having an extension of an inter-
mediate portion carried outside the fire-box,

-and valve-controlléd oil and ‘atr inlets in: the

extension, and injectors in sard extension

through whiceh the oil and air are admitted to

mingle with the steam in said first-named

coil and to be finally conveyed through the:

second coll to the point of delivery.

r

3. An oil - burning aj pa,ratusc*omprisin% -

the combination with a fire-box or furnace, o
a vertically-disposed coil located in the fire-
box or furnace, a valve-controlled ‘water-in-

let connecting with substantially the highest

point of the coil whereby the water is con-
verted imnto steam as it flows through the coil,

said coil having an-exténsion of the middle
portion to a point outside the furnace, said
extension provided with Valve-controlled ‘o1l

-
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and air inlets' and injectors for discharging | box or furnace, said fire-box or furnace hay=.
.ing main'and secondary chambers and 8 Dar- .. iy

the oil and air into the path of the steam gen-

oil and: ‘air passing through the lower part’of-
5 the coil and again subjected t6 the heat of the
fire-box or furnace; a plate or diaphragm be~
low the coil and forming the top of an under- . _ col lischarge--
lying chamber; and a coil within said cham- | openings, means for admitting watér and oil ;,
' | 'and air into the primary coil, burner-cones ., = .
enings of the secondary 75, *

yroviding ' & ’gﬂot_—ﬁxéj;:,i

ber and connecting with: the lower portion of | -and air |

i |in line with the op
coil, ‘and meansfor' prov |
‘consisting of an  ihcombustible" abs |
coating for the bottom of the fire-box, and a. -+,

to the first-named coil, said plate or diaphragm

provided with ﬁpw&rdly—-pr(g ecting” hollow .

cones and the second-named coil-openings

‘adapted to discharge into the' cones and-to |

 create an updraft therethrough. « .=
15 . 4. In an apparatus of the character. de-
-gcribed the combingtion with a fire-box or

- »
. R I TRl B
"{l. ] 1...-1""? .

tally to one side of the fire-box of furnace;.::,

‘and said secondary coil having discharge-r, ;

or providing s

-

controlled oil-supply jet conpected to” the

sorbent

103
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erated -in_ the coil; said commingled steam, | tition between said chambers, 8 eoil withim
t the secondary chamber said main colbhaving. ..
an mtermediate ,p._ortmn,]‘extend'ed hGI'lZOD.- v+ T

... .-I
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extended . portion of the primary.coil and %«

‘adapted to discharge upon said coating.: -

~furnace, of vertically-disposed coilg fitting | ‘7. In an oil-burning apparatus, the com-r.

- within the. fire-box or furnace having a por-
- ‘tion intermediate between the top and bot-
20 tom extended to pass outside of the fire-box

- and’ again returned therein, a valve - con-

trolled water-supply connecting with the up-
per end of the coil, successive valve-con-
trolled oil and air inlets connecting with the

25 intermediate extericr portion of the pipe by
means of injeetors, a diapbragm;or burner-,
plate forming the bottom of the fire-box hav-

‘ing hollow cones projecting upwardly" from

its surface, a chamber.formed beneath said

3o didgphragm, ‘said chamber 'being". provided

with' air-inlet openings.

-5, In an oil-burner ;a;pp*a,mtus' the combi-

nation with a fire-box eor furnace, of a verti- |
- cally-disposed coil fitting within the fire-box
water-inlet.

'35 or furnace; a valve-controlled

" connecting with “substantially the highe

i t
_point of the coil, said coil having its 'mldd?e_-

portion carried outside the fire-box or fur-

L]
1

|

1

nace; valve-controlled oil and air inlets and-

40 means in said extension for injecting the oil |
~and air into the path of the steam whereby

the commingled ‘products gases are" con-
- ducted through the lower portion of the coil

and reheated; & plate or diaphragm below

45 the coil and forming the top of an underlying
chambered box; a Secoﬂj) coil, located 1h
-said chamber of the box and connecting with
the lower portion of the first-named coil, said
box having air-admission openings and said
go plate or diaphragm having upwardly-extend-
~.ing hollow ‘cones, and saic second-named
coil having opening discharging in line with
‘said cones whereby the products are dis-
charged through the cones and ignited with-
55 in the fire-box; a pipe leading from the sec-
~ ond-named coil to a point -outside the fire-
box or furnace, and provided with a draw-off
for the residue collected from the coils; a con-
. nection to withdraw gases at the highest
60 point for immediate use or for storage; and a
connection with the bottom of the box to
carry.off any residue collected therein.

6. In an apparatus of the® character de- |

scribed the combination with a fire-box or

65 furnace, of a primary coil fitting the fire- | box above the first-named coil

i

1

| injector devices whereby the admixture of

- combustion of hydrocarbon gas, consisting of
| a-hollow vertically-disposed coil, means for -
-admitting and regulating a supply of water

“of -5 middle portion of the coil and valve-con-~

‘bination of a fire-box primary and secondary -

coils connected one with_the other said ™

wardly to one side of the main portion
thereof, said extended portion provided
with valve-controlled oil .and air inlets and
QO

i.the oil .and air with the steam generated in

the coil occurs at a point intermediate of the
ends of the primary coil and the commingled

“primary coil connécting with-a water-supply. 85
| ‘and having a middle portion extended cut-

-

products are reheated in passmg-thrdﬁgh' the.

ower part of said coil; a supplemental re-

‘ceiver for the mixed gases, and means for
discharging the inflammable mixture for
ignition. N |
8. An apparatus for the manufacture-and

h,

at the highest point to be converted into
steam, means including a lateral extension

trolled oil and air inlets and injector devices

therein for admitting oil and air into the coi
to meet the previously-formed steam, where-

by the subsequent heating of the mixture
110, .

converts it into a fixed gas, and means for:
discharging and burning said gas.
9. In an apparatus for the manufacture
and combustion of hydrocarben gas,.a fire-'
box, hollow vertically-disposed . coils super-.
posed therein, having their contiguous ends 1
connected exterior to the fire-box, & source"
of water-supply connected with substan-
tially the highest point of the upper coil, a
source of oil-supply and connection with sub-
stantially the higliest point of the lower coil
and a connection between .the source of-

| water-supply and the source of oil-supply
‘whereby the oil and water feed are subjected

to a substantially equal piessure. |
- 10. In an oil-burning apparatus a ver-
tically-disposed coil, a fire-box or furnace -

| within which it is located, controlled means

for introducing a combustible fluid and air
into the coil; a second coil located in the fire-

95
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extertorly with the inlet end of the first coil
having _
the upper end; a combustible fluid-contain-
ing ' tank, a pipe connecting its upper part

‘with the inlet of the first coil, a pipe through
which’ water passes, and independent con-

nections between said pipe and the bottom
of the tank, and with the inlet of the upper

cotl.
1o

11, An oil-burning apparatus comprising
vertically-disposed superposed spiral tubes,
a water-inlet at substantiall
pomnt of the upper tube, a fire-box within
vhich the tubes are.contained, extensions of

o

a controlled water-inlet passage at

iniet of the up

the highest | |

= : | 883,461

the contiguous ends of the tubes and 8 con- ig
nection exterior to the fire-box, a jet through -

which steam from the first tybe is discharged . -

into the second tube, a tank from which oil
1s delivered to the second tube, a water- -

supply pipe, and independent connections 2o

therefrom to the oil-tank and to the water-
er tube. | -
In witness whereof I have hereunto setmy

hand. - | B o

| EMANUEL W. DUNN.

Witnesses: - -

- . H. Noursg,
JESSIE C. BropIE.
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