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UNITED STATES

PATENT OFFICE,

GEORGE KING CUMMINGS, OF NEW YORK, N. Y.

DEVICE FOR BURNING HYDROCARBON OIL.

SPECIFICATION forming part of Lietters Patent No. 377,146, dated January 31, 1888,

Application filed July 30, 1887,

Serial No. 245,752. (No model.)

To all whom ic may concermn:

Be 1t known that I, GrorgE Kixng CuU-
MINGS, a resident of New York, in the county
and State of New Yorlk, have invented acertain
new and useful Device for Burning Hydrocar-
bon Oils in the IForm of Vapor, of which the
following 1s a full, clear, concise, and exact de-
scription, which, tlkeu 111 connection with the
drawings, Cle‘ll"']} describes and illustrates the
construction and operation of the same.

In the present state of the art in burning
hydrocarbon oil, it is customary to inject the
01l by means of steam or air under pressure,
thus spraying the oil into a combustion-cham-
ber for igunition.

Objections are found to this crude and 1m-
practicable method on account of the waste of
the oil used, due to incomplete combustion,
which of necessity must be the case, as it 18
practically impossible to supply the supporter
of combustion to each minute particle of oil
held temporarily in saspension Dy the steam;
and another serious objection to this method
18, that the amount of steam required to pro-
duce the necessary atomization of the heavier
oils—such as Lima erude and residuum (the
most practical oilsasregards pricewith which
to compete with coal)—is of such great volume
that, being in the presence of the products of
combustion, 1t detracts considerably from the
intensity of the flame and limits it to a com-
paratively low temperature, which in many
cases, especially in the different methods of
working 1ron, renders 1t absolutely useless.

The principal advantage of devices of this |
kind is the simplicity of construection and
smallness of size, which are two very impor-
tant considerations.

I am also aware that in thic present state of
the art it 1s commmon to vaporize the hydro-
carbon oil and introduce or inject this vapor,
combined with steam, either wet or dry, and
to supply tosaid mixture the necessary quan-
tity of air to assist combustionin the fire-cham-
ber. The principal advantage of this retort
class of device is the theoretical principle |
therein embodied; but as faras 1 know there
has not been any practical means of present-
ing this theoretical idea in a compact, simple,
small, and commercial form to the public con-
sumer. Therefore I have combined the form of

the former elass with the principles of the lat-

ter. It is not the purpose of my invention to
produce a mere laboratory or theoretical de-
vice, but an apparatus which may be readily
ftpp]led to any combustion - chamber where
solid fuel shall have been used, whereby hy-
drocarbon oil or vapor, steam, and air are
combined to produce practically perfect com-
bustion. 6o

Referring to the .;wcompanymﬂ' drawings,
I'igure 1 1s a veltlml longitudinal Sectlon
taken on the line ¥ 7 of I‘w 3, of my dewce
for vaporizing hy drocqrbon 01] combining
therewith superheated steam and also heated 6 5
air at the most efficacious point, completing
combustion. - Fig. 21s a hormonta,l longitudi-
nal section taken on the linec 2’ &’ of H‘w. 3,
showinga steam-superheating chamber, steam-
reservoir, oil-delivery pipe, &c. Fig. 3 18a 70
cross-section taken on the line x x of Ifig. 1.
Fig. 4 is a perspective view of the device ap-
plied to a boiler. Fig. 5 1s a cross-section
taken on the line z z of Fig. 1. Tig. 61s a de-
talled sectional view of the oil and steam Sup- 75
ply pipes, showing the antomatic regulating-
valves for contmlling the oil and steam sup-
ply. _

. A designates the burner or generator di-
Vlaedmto oil and steam and air compartments 8o
by means of suitable division-plates. The oil
heating and vaporizing chamber ig divided
into two communicating compartments, B B,

and provided with a Supply pipe,b, conveying

oil by gravity flow or under 1)1‘6881116 into com- 85
partment B from any suitable supply-tank.

C is an oil or oil-vapor reservoir communi-
cating Wlth the chamber B’ by means of a large
opening, ¢, and 1s provided with a dehvery
pipe, D hm*'ln a contracted nozzle and com- go
mumcatmn‘ Wlth the mixing - chamber 14, as
hereinafter described.

F and I designate the steam - stuperheating
chamber provided with the inlet-pipe /£, and
divided into two communicating compart- g3-
ments by means of division - plates f f, and
sep%rftted from the oil heating and vaporizing
chamber by means of a division-wall, /.

G designates a steam-reservolr for the su-
pelhe%ted steam, communicating,by means ol :c¢
the large openmﬂs g g,with the Steam chamber
I, and surrounding the oil-delivery pipe D,
and separated from. the oil or oll-vapor reser-
voir by means of a wall, ¢/, and terminating at

Chn
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its forward en(] frusto - comcaﬂ. in shape, and |
with a eircular steam. openmg annular to the-
oil-delivery pipe D.

IO

_15

‘passage or chamber,

E designates the mixing - chamber f01 the

commingling of the oil or  oil- -vapor and the
- superheated steam. This chamber isprovided
~ab 1t forward end with a slotted, contracted,

or wedge-shaped discharge- -opening.

- H deswnates the air- sul)ply pipe, promded
with any smtablo common means for control-
ling the supply of air, and is connected to the
rear end of the burner or generator properby

any suitable means and oommumoates with an
alr-chamber, K, extending the entire length

of the generator and opening into an aunn]al.

~ passage opening into and terminating in an

20

annular discharge-opening corresponding 1n
shape and construction to the slotted, con-

tracted, or wedge shaped dlsohalgo Opemnﬂ*

- of the mixing- chamber F K.

25

20

tion of the heat from the burning fuel.
10 cold air rushes in around the sides of the

Tt will be understood that the air- -pipe H

may be of any suitable length whereby the

burner-or generator proper may be extended
within a closed furnace and exposed to the ac-

burner or generator to complete the combus-
tion; nor is any portion of the generator ex-
posed to any cooling external element while

at the same time the inlet of the air-pipe H is
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tor.

in direct communication with the external at-
mosPhere

device.

‘Referring to- I‘w 6, Z)h deSJgnate the oil and
steam delivery pipes, commumcatlng with the
burner or generator and pr ovided with auto-

matic regulating-valves r+/, to control the ﬂow.

of oil and steam to the generator |
pp’ designate the valves ordinarily emplo3 ed

for regulating the supply of oil and steam.

T'he valve 7/, for regulating the flow of steam,
1s made of ﬁnely tempered steel fixed into a
socket on the inner side of the steam- -supply

pipe at an angle sufﬁ(:lent to allow the required

amount of steam to pass through the genera-

tensile strength, ‘according to the different
pressures of steam it 18 des1rable to holdin tho

"~ boiler fired by the burner or generator.

oF

On the valve »’ shall be fastenedaswmgmc

 rod with a swivel or pivot attachment, which

rod shall pass through steam- -supply pipeinto

~ oil-supply pipe, each provided with suitable

60

packing-boxes, where it shall algo be attached

to the valve 7 in oil-supply pipe. Said valve

7 18 hung by hinges or other suitable means,

and the swmgmg rod ¢ shall be of such

length and so attached and constructed that as |
the position of the steel valve ' of the steam-
- supply pipe shall be changed by the different

pressures of steam from the inlet so shall the
valve 7 of the oil-supply pipe enlarge or di-
minish the oil-supply inlet,that the amount of

.oﬂ supphed to the geuerator shall contlnu

~external air.

L, surrounding the for-
ward end of the ﬂsnelator, said annular

Thus

‘mixing-chamber for the gases.

Steel valves may be used of dlfferent |

| 3'7'7‘,146

'ously be in etaot proportlon to the mnount of

steam delivered thereto for proper and nice

commingling of the two elements to effect the
best and most efficacious gas or vapor or mix-

ture as it issues from the generator.

The above-desceribed attachment of valves

and materials used shall not be restricted as

above.

- The operation of my donce 18 as follows:

The generator is placed in closed furnace,

the air-supply pipe communicating with the
their respective chambers B and F and travel
At first starting the steam sprays the oil into

the combustlon -chamber, where it 1s burned.
After about fifteen or twenty minutes the gen-

“erator and combustion-chamber become highly

heated, and the oil in passing through the

Oil and steam are admitted to. =~

30
to the opposite ends of said chambers around = -
the division-walls into the chambers B’ and F.

70 |

above descrlbed becomes vopon?ed where 1t

i3 discharged into the reservoir O thence
9o

through the delivery-pipe D into the mixing-

chamber E. Thesteam inits passage through
the chambers F F' becomes thor oughly super-

heated, and assists also in vaporizing the oil,

and passes into the steam-reservoir G, thenoel
through the annular opening e, wheuos it the
‘more efficaciously commingles with the oil
'vapor by means of the frusto-conical formation

of the forward end of the steam-reservoir. It

will also be noticed that by the particular con-
1 struction of the generator the mixing-cham-
This I consider a very important
featurein the constructlon and oper ation of my

ber becomes highly heated, thus forming a

dition the gases are fed to the combustion-
chamber and combined with air at the end of

~the generator, which air has become highly

heated in its passage through the plpe H and
chambers K L.

It will be noticed by the above constructlon

and operation that the heating-chamberseach

have sufficient superficial area of heating-sur-
face to accomplish the desired results, and are
s0 arranged that the one does not interfere in
any detrimental manner with the favorable
working of the other, but they ar e, rather, of
mutual asmstance |

Having thus desorlbed my mventlon what
1 claim 18—
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In this con- '
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1. In a device for burmng hj"leC‘ll bon olls, .

the oil- -vaporizing chamber divided into com:

partments by means of a division plate or
plates, in combination with the supsrheatmn‘

steam - chamber and mixing- chamber, means

for supplying the oil- Vapor to the mixing-
chamber, and an air-heating chamber, as de-

scribed, the mixing-chamber and air- hoa,tlng

chamber. terminating in nozzles, substantml]y

as specified. |
2. In a device for burning hydrooarbon 011

the oil - -vaporizing and steam-heating cham
‘bers divided into compartments by means of di-

vision-plates, in combination with the mixing-

chamber and means for supplying oil-vapor

and superheated steam thereto from the oil-

120 -
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| vaporizing and steam-heating chambers, and
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an air-heating chamber, the mixing-chamber
and air-heating chamber terminating In noz-
zles, substantially as specified.

3. In a device for burning hydrocarbon oil,
the oil-vaporizing chamber and thesteam-heat-
ing chamber,as described, in combination with
a mixing-chamber terminating in a nozzle, and
an air-heating chamber opening into an annu-
lar passage around the forward end of the
mixing-chamber and terminating In an annu-
lar wedge shaped nozzle, substantially as de-
seribed.

4, In a device for burning hydrocarbon oll,
the oil-chamber B B, superheating steam-
chamber I I, and air-heating chambers K 1,
each and every chamber having external su-
perficial area of heating-surface, in combina-
tion with means for supplying the gases to the
pointof combustion,substantially as described.

5. In a device for burning hvdrocarbon o1l,
the oil-vaporizing chamber divided into com-
partments, the vapor-reservoir C, and dellv-
ery-pipe D, in combination with the super-
heating steam-chamber divided 1nto compart-
ments, steam-reservoir G, surrounding the de-
livery-pipe D and communicating with the
steam superheating-chambers, a mixing-cham-
ber, E, air-heating chambers K 1., and nozzles,
substantially as described.

6. In a device for burning hydrocarbon oil,
the combination, with the oil-vaporizing cham-

ber and the vapor - delivery pipe D, of the
superheating steam-chamber having a frusto-
conical terminal formation and an annular
circular opening and the mixing - chamber
having a nozzle, substantially as described.

7. In a device for burning hydrocarbon oil,
the combination, with the oil-vaporizing cham-
ber and the vapor-delivery pipe D, of the su-
perheating steam - chamber surrounding the
delivery - pipe and having a frusto - conical
terminal formation, an annular circular open-

ing, and a mixing-chamber having a nozzle

with an air-heating chamber opening into an
annular air-passage and terminatingin an an-
nular contracted wedge-shaped nozzle.

8. In a device for burning hydrocarbon-oil,
the steam-delivery pipe having an automatic
regulating-valve, #', as deseribed, in combinas-

tion with the oil-delivery pipe having a valve &

with connecting mechanism, as described,
whereby the pressure of the steam from the
inlet acting directly upon the valve 7’ regu-
lates the flow of oil and steam to the generator.

Sicned at New York, in the county of New
York and State of New York, this 28th day
of July, A. D. 1887.

GEORGIE XING CUMMINGS.

Witnesses:
CHAS. P. GILL,
W. A. C. MATTHIE.
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