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To all whom. it may concern:

Be 1t known that I, HENRY T. RUSSELL, of
Chicago, in the eounty of Cook and State of
Illmms have invented certain new and use-
ful Impl ovements in Burning Apparatus for

Liquid Fuel; and Ido her eby declare that the

following is a full, clear, and exact descrip-
tion 1;]16160’[’ reference bemﬂ* had to the ac-
companying dr awings, and to the letters of ref-
erence marked thereon which form a part of
lcation.

This invention relates to i 11:np1 oved appara-

 tus adapted for burning liquid and gaseous

fuels, such as oil or crude petroleum and
natural or artificial gas, as well as solid fuel

in a pulverulent or atommed state—such, for

. 1nstance, as pulverized coal.
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duet.

A burning apparatus embodying my inven-
tion embraces as 1ts main or essential fea- |

tures an inclosed space or chamber in which
combustion takes place, a duct communicat-
ing with a source supplying hot air under
pressure and leading into said chamber, a

) supply-pipe d1seha,r01n0' liquid fuel, gas, or'

pulverulent combus’mble matter into said air-

duct, whereby the latter supplies an admix-
ture of hotair and atomized or vaporized fuel
or gas to the chamber, and a second air-duct
,whie.h enters the side of the combustion-

chamber opposite the opening or mouth of
the said hot-airductand which directs a forei-
ble blast of air toward the flames produced
by the burning of the admixture of fuel and

air issuing from the mouth of said hot-air
Such air-blast acts upon the flame like
ford a rapid and abundantj
supply of oxygen to the flame, and owing to
the opposite arrangement of the Outlets_of: |
the hot-air duct and the said second air-duct
the oxygen is mixed with and supplied to all
parts of the flame, thereby producing rapid
and complete combuqtmn of the fuel and a

a blowpipe to a

most intense heat.
The invention is shown as embodled in an
oll-burning apparatus and as applied to a

furnace used for heating iron to be forged,

but substantially the same features of con-
struction may be employed for burning gas
or pulverulent fuel and in heating apparatus

used for other purposes—as, for mstance in

- steam-boiler furnaces.

In the accompanying dmwmﬂ*s, I‘lﬂ'ule 118

:

the same, taken upon line 2 2 of Kig. 1.

a side elevation of a furnace embocb ing my
mventlon Fig. 2 1s a horizontal see‘umn of
- Kig.
3 18 a vertical section taken upon Tine 3 3 of
Kig. 2.
line 4 4 of Fig. 2. Fig. 5 illustrates a modi-
fied form of the device employed to produce
an admixture of hot air and vapm ized or at-
omized oil. -

Asillustrated in the said dr a,wmws A is the
combustion-chamber, having a bottom wall,

four connected side walls @ ¢ a a, and a mp |
Said combusbmn chamber is provided
with an opening «' for the exit of the prod-
uets of combustion.

A.\'

In the case of a heating
apparatus or furnace used for heating iron or

steel to be fowed the bars of metal to be

heated will be 111%erted through said opening

- B is an air-duet for supplymﬂ' hot air
undel pressure to said combustion-chamber.
Sald air-duet passes horizontally through

the chamber A and is connected outside of
the chamber with a nozzle B’, which passes

through the end wall of the elmmbel and dis-
charﬂ'es within the same.
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- Fig. 418 a detall section taken upon -
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C is an oil-supply

pipe leadmﬂ' from a suitable tank or reser-

voir and commumcatmﬂ‘ with the interior of
the duct B at a point near the nozzle B'. D
is a second air-supply pipe or duct discharg-

latter opposite the nozzle B'.
or duct Disherein shown as forminga branch

of an air-supply pipe E, which is cannected_

with the pipe D and with suitable means for

supplying air under pressure—as, for in-

stance, a -blower I'.
The pipe B 1s desirably prov ided with a
valve B* by means of which the flow of air

'therethrough may be controlled, and the air-
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ing into the said chamber at the side of the' |
~Said air pipe

fole

duct D is similarly provided with a valveD'.
The operation of the parts constructed as

above is as follows: The air delivered under

pressure to the pipe B passes through the

latter and out of the nozzle B’ into the com-

bustion-chamber A, taking with ita quantity
of o1l delivered throua*h ‘the pipe C In an
atomized or vaporized state

The admixture
of vaporized oil and hot air being ignited
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gives a flame which is directed h01 1zontally -

111130 the combustion-chamber toward the op-

posite wall thereof.

) Ized or atomlzed o1l Wlthm the combustmn— |

The burning of the vap-




- orize the latter,
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chamber retains the latter at a high tempera-
ture, so that the pipe B is kept very hot and

the air is highly heated before making its
ex1t from the nozzle I3'.

Such heating of the
alr causes the latter to more easily take up
the o1l and probably serves to partially vap-
while at the same time the
high temperature of the air greatly promotes
combustion within the chamber. As the ad-
mixture of hot air and vaporized or atomized
01l issuing from the nozzle B’ is burning a
continuous current or blast of air is projected
foreibly from the second air-duct D into the

chamber and toward the flame coming from
The second-

the nozzle of the hot-air duct.
ary air-blast thus introduced acts upon the
flame like the blast from a blow pipe, afford-

-1ng a rapid supply of oxygen, which is thor-

ou n'hly mixed with the flame and thereby pro-
duces perfect combustion and an intense
heat. In practice I have found the admix-
ture of hot air and vaporized or atomized oil,
when forced under pressure into the closed
chamber and when burning under the influ-
ence of the secondary blast, to burn with a
biue and white smokeless flame, filling the
combustion-chamberand affording very great
heat therein.

The particular details of construction pres-
ent in the device illustrated are as follows:
That the part of the duct B located within
the chamber A and supported in the walls of
the same consists of a cylindric pipe B?, some-
what larger in diameter than the au-supply
pipe E cllld also larger than that part of the
duect or passage ELC]J{-LOBHE to the mozzle :

- The nozzle B', together with the parts of the
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duet emblacmn the valve B?and the connec-

tion of the oil- supp]y plpe C, is formed by a

single casting B, Figs. &Hd4: whichisformed
w1bh a half- bend at its outer end in the man-
ner illustrated, and is connected with the
pipe B® by means of a screw-joint b.

The valve B® may be of any convenient
kind, but, as herein shown, is a plug-valve
havmn a tmnsvelse apeﬁme and provided
with a hand-lever 6', by which it may be
turned. The oil- Supply pipe C, instead of
discharging directly into the passage of the
casting B4 desirably communicates with a
passage b, which extends around the central
passage of the casting B* and communicates
with the said passage by means of a plurality
of apertures or perforations b*b%.  Said aper-
tures or perforations are herein shown as
tformed by boring from the outside of the cast-
ing through the innel wall thereof, the holes
formed in the casting exterior to the passage
b* being closed by screw-plugs b* bt

I have shown the nozzle B’ and adjacent
parts of the casting B* as made of rectangu-
lar form for convenience in insertion in the
brick wall of a furnace, but this particular
shape of the nozzle is of course not essential.

The part of the interior passage of the cast-
ing B* between the valve BB? and the end of
Lhe nozzle is preferably tapered, as shown,

585,792

the opening at the end of the nozzle being
much smaller than the other parts of the pas-
sage. DBy making the pipe B° which is within
the furnace considerably larger than the
other parts of the duet B said Ppipe acts as a
reservolr, through which the air flows slowly
and 1s thmeby more thoroughly heated than
would otherwise be the case. DBy making the
exit-opening of the nozzle B’ relatively small
the heated air is delivered therethrough to
the combustion-chamber at a high velocity
and under considerable pressure,whereby the
diffusion or atomizing of the oil 1S greatly
facilitated.

The pipe B®is herein shown as provided at
itsend remote from the casting B*and outside
of the wall of the eombusbion-ehamber with
a flat-sided flange 0°, whereby the said pipe
may be easuly turned by means of a wrench
to disconnect it from the said casting. Such
construetion is of advantage in assembling
the parts and whenever it becomesnecessary
to renew said pipe by reason of the same be-
coming injured by the intense heat within
the furnace. -

The delivery of the oli to the duct supply-
ing heated air in the manner above described
obhviously produces an admixture with said
air of the oil in a finely-divided or vaporized

| state before the air is delivered to the com-

bustion-chamber, but as far as the main fea-

tures of the invention are concerned such

mixing of the oil with the heated air may be
accomplished in any well-known or preferred
manner—as, for instance, a device.similar to
the well-known 1injector may be employed,
and a device of this kind 1s illustrated in
Fig. 5 of the drawings. In this case G is a
a hot-air duct, and G’ the discharge thereof,

which enters a conical recess /i, terminating
in an exit-passage I of a discharge-nozzle H'.

I is a supply-pipe which leads ‘into a
circumferential passage h', which extends
around the nozzle and communicatesbyopen-
ings /i* with the recess i at the rear of the
nozzle-openings. T'he alr-blast issuing from
said nozzle G’ tends to draw or suck the oil
inwardly from the passage A', so as to pro-
duce an admixture of the oil in an atomized
form with the air in a manner heretofore well
known and understood.

In cases where the combustion-chamber A
Is made proportionately smaller or of less

height in proportion to its width than in the

construction illustrated in IFigs. 1 and .3 a
ame of considerable len_gth will be forced
out of the exit-opening a'. In furnaces for
use 1n forging, such as herein shown, the com-
bustion- ch&mber will be deswably made of
such size and so proportioned that the flame
will be confined, mainly, within the chamber,
but for use under steam-generators orin heat-
ing apparatus the chamber will be especially
arranged to facilitate the exit therefrom of the

flame, so that a flame of great length may be

obtained for passing through boiler-flues or

| for heating extended areas or furnaces.

70

75

30

Qo

95

100

105

I1IO0

115 -

120

125

130




pRe

585,792 3

It will of course be understood that as far
as the operation of the main elements consti-

tuting the apparatus herein shown is con-

cemed the air by which the liquid fuel is
taken up or Va,pouzed may be heated by the
passage of the supply-duet through the fur-
nace or combustion-chamber in the manner
shown or otherwise, as may be found con-
venient or desirable. |
The heat of the flame can be easﬂy and ac-
curately reg gulated by means of the valve D’,

~ located in the secondary air- -pipe, an increase
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of the air-supply giving a more intense flame,
while a diminution of the supply affords a
flame having less heating effect.

The same appamtus above desoubed may

be obviously employed in the use of gaseous
or vaporized fuel.
artificial gas the gas will be supplied through
the supply~p1pe O and, entering the air- duct
through the perfor ations b8 bg will become
mixed with the hot air and Will be carried

“therewithintothe combustion-chamber in the
‘same manner as are the atoms or particles of

oil, as above described. It will of course be
understood that a non-permanent gas or hy-
drocarbon vapor may be carried thrmwh the

supply-pipe C into the air-duct in the same
manner as gas.

In the use of pulvel 1zed sohd fuel—snch as'

coal, sawdust, or other combustible substance
adapted forr eduetmn to a granulated.or pow-

~dered state—the pulver 1zed substance will be

conveyed to and discharge into the hot-air

duct by a suitable pipe or passage in a simi-
lar manner, for example, to the introduction

of liquid or gaseous fuel. through the pipe C,
and after entering the duect will be picked up

by and diffused throu'Dh the hot-air current, |
so that in entering the chamber it will be in
-~ condition to qmckly 1gnite, it being well un- |
“derstood that finel y-—leded combustlble ma-
terial will ignite and burn as rapidly as gas
and in some instances with such ql_uelmess
as to produce an explosion. Itisto be under-
stood that when such pulverulent fuel is used

it will be fed through the pipe Cin such quan-

tities and the fowe of the blast so propor-
tioned thereto that the minute partwles of
fuel will all be carried in suspension in the

current of air directly to the combustion-
chamber.

The novel apparatus herein deseubed and
claimed is of special value for use in boiler-
furnacesin cities and elsewhere for the reason

- that the flame produced is entirely smokeless,
owing tothe complete combustion which takes |
_ place within the air-chamber under the in-

In the case of na,tm al or.

ﬂuenee of the secondary blast of air srupphed
thereto in the manner above described.
I claim as my invention—

6o

1. An apparatus for burning liquid, gasem- '

ous or pulverulent fuel, comprising an in-
closure constituting a combustion- chamber,
provided with an outlet for the products of

combustion, a branched air-supply pipe, one

branch of which passes through the said in- '

closure, and.is provided outsuie of the same

‘with a return-bend which projects through
the wall of the inclosure to forcibly dellvm

hot air thereto, and the other branch of which

| enters the combustion-chamber through the
t wall which is opposite the open end of said
hot-air pipe to foreibly deliver air into said
| inclosure, a fuel- -supply pipe discharging into
said hot-air pipe, and means for supplying

air under pressure to said air-supply pipe.
2. An apparatus for burning liquid, gase-
ous or pulverulent fuel, (3011518131110* of a sub-
stantially rectangular 111(310%1116 eonstltutmﬂ'
a combustion-chamber, pr 0V1ded near its tOp
with an outlet for the products of combus-
tion, a branched air-supply pipe, one branch
of Wthh is provided with a detaehable Sec-

tion which passes through the opposite walls

of said inclosure, with a retmn bend detach-

ably connected w1th the end of said section

outside of said mclosme and with a nozzle

attached to said return-bend and projecting
through the adjacent wall of said inclosure
to fowlbly deliver hot air thereto, and the

other branch of which pipe enters the inclo-
sure through the wall which is opposite the

opening of said hot-air nozzle to forcibly de-

liver air to said inclosure, a fuel-supply pipe

discharging into said hot - air nozzle, and
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means for SUpplwnD' air under pressme to

sald alr-supply pipe.

ing liquid, gaseous or pulverulent fuel, and

a pipe for Supplyinﬂ‘ hot air under pressure

thereto, of means for deliveri ing fuel into said

'hot-air pipe, consisting of a space-cast in said

pipe between the outer elrcumferenee and the
bore thereof and concentric with said bore,
ports in the partition between said space and

bore affording open.communication there-

8. In combination with a furnace f01 burn-

100 -

ios |

through, and a fuel-supply plpe for delwer-- -

ing fuel to said space.

In testimony that I claim the foreﬂ"omn as
my invention I affix my smnatme In presence
_of two Wltnessea

IIENRY T, RUSSELL
Wltnesses

W. P. PREBLE
WV S. HALL

]j]:c}" |
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