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Appleation filed September 27, 1830. Serial Fo. £84,752.

This invention relates to the treatment of
hydrocarbon oils, and particularly to an 1Im-
proved form of furnace for heating oils to
relatively high femperstures such as those

& employed in cracking.

Primarily the present invention comprises
s furnace including a combustion chamber to
which combustible maerial is supplied
throtigh @ firing Yunnel or similar arrange-

16 ment, o hessing element disposed zlong two
adjacent wallsofseid combustionchamberand

directly opposite two other adjacent walls of .

the combustion chamber which are directly
heated or exposed to direct firing and which
16 radiste heat to said heating element, a second
or convection heating element adjacent the
noing of entrames of combpustible materials
inte the cornbustion zone and also adjacent
fhat portion. of the aforementioned heating
20 elemens disposed along one wall of the com-
bustion chember and means for admitting
gases from the combustion chamber to con-
tact with the convection heating element.

Other embodiments of the inverdion as

25 well as advantageous featnres which the in-
yention provides will be apparent by refer-
ence to the attached drawing which diagram-
maticolly illustrates one form of my im-
proved Iuraace .

80~ In the drawing, Fig. 1 is a diagrammatic
sectional elevation of o furnace constructed
in secordance with the principles of my in-
vention. .

Fig. 2 is a schematic drawing showing one

85 method of passing the oil through the fur-
nace.

Referring particularly to Fig. 1, fuel such
gs oil, gas or mixztures of these with air 1s
supplied through burner 1 and introduced

29 into combustion chamber 2 through firing
tunnel 3. One or a plurality of firing tun-
nelg similar to that indicated at 3 may be uti-
lized, and o plurality of burners may, of
course, be employed to supply fuel thereto.

45 Ajr mey be admitted through the ducts 4 and
5 located along the rear wall 6 and floor 7 of
the furnace, serving to cool these walls and
becoming preheated by contact with the rela-

_ tively hot walls. A portion or all of this

80 preheated air may be admitted past damper

8, in duct 9, into tunnels 10, past dampers 11.
The air tunnels 10 may be disposed adjacent
the firing tunnel or tunmels 3 and the air
passing therethrough may be further pre-
heated by contact with the hot walls of the
firing tunnels before it is admitted to com-
bustion chamber 2. Regulated amounts of
air can also be supplied to tunnels 10 and &
by regulating damper 12. Rear wall 6 and
floor 7 of the comubstion chamber may have
projections such as indicated at 18 which pre-
sent a rough surface o the materials under-
going combustion and may be heated {o in-
candescence. : ,

A heating element 14 comprising, in the
case illustrated, s plurality of tubes 25, con-
nected serially or otherwise, is disposed along
the roof 15 and baffle wall 16 of the furnace,
A plurality of rows of tubes may be disposed
along these walls and as illustrated the ra-
diant roof bank may comprise a lower or ex-
posed row of tubes 17 and an upper or shield-
ed row of tubes 18 while that portion of the
radiant heat bank disposed along the baffie
wall 16 may comprise an inner or exposed
row of tubes 19, an intermediate row of tubes
20 and an outer or shielded row of tubes 21.
Tt will be noted that the two walls 6 and 7
directly opposite heating element 14 are ex-
posed to direct firing and may be heated so as
to present substantially incandescent sur-
faces which radiate heat to this heating ele-
ment. —It-will-also be noted that owing to
the location of heating element 14 relative o
the hot walls 6 and 7, a circulatory movement
of combustion gases will be thermally in-
duced in the combustion zone. A projecting
ledge 22 may be provided along the rear wall

"8 of the furnace to deflect the combustion

gases away from the roof 15 and the radiant
heating element 14 and to assist in directing
the circulation of the gases within this zone.

A convection heating element 23, compris-
ing a plurality of rows of tubes 25°, con-

nected in series or otherwise, may be located

adjacent the front wall 24 of the furnace and
may be separated from the combustion cham-
ber 2 and from the radiant heating element 14
by baffle wall 16. It will be noted that the con-
vection heating element 23 is disposed adja-

BB

€0

70

7B

80

95

100



10

15

20

30

35

85

2

cent the firing tunmel 3 and the arrangement
is such that the gases passing to this heating
element leave combustion chamber 2 at a
point close to the point of entrance of com-
bustible materials into this zone but also that
the gases, leaving chamber 2 to pass around
heating element 23, are substantially the cool-
est gases within this zone, having passed en-
tirely around the combustion zone in a path
substantially as indicated by the arrows.
Spent combustion products leave the furnace
to.a stack (not shown) through flue open-
ing 26.

As a feature of the present invention the
convection heating element 238 and the ra-
diant heating element 14 may each be divided
into a plurality of sections, permitting the
oil entering the heating elements to be di-
vided into a plurality of streams of variable

‘proportions and thus permitting controi of

the amount of heat absorbed in each heating
bank of the heating elements. This featurs
will be more apparent by referencs to Fig. 2
of the attached drawing which diagrammati-

* cally illustrates one psth of flow of oil

through the heating elements. A portion of
the charging stock enters that portion of the
convection heating element 28 indicated at
27, passing downwardly through successive
rows of tubes countercurrent to the flow of
combustion gases and may thence be {rans-
ferred through line 28 to the upper or shield-
ed row 18 of radiant heating elainent 14
thence through the lower or exposed row 17
cf the radiant heating element and out
through line 29. Anocther portion of the
charging stock, which may be material of the
same natore as that introduced into portion
27 of the convection bank or may be, if de-
sired, a different charging stock and which
may bear any desired ratio to that portion of
the total charge introduced inte %7, is sup-
plied to that portion of the convection bank 23
indicated at 30. This oil slso passes down-
wardly through successive rows of heating
tubes countercurrent to the flow of combus-
tion gases and may be transferred through
line 81 to the outer or shielded row 21 of ra-
diant heating element 14, thereafter passing
through first the intermediate row 20 and
then the inner or exposed row 19 of the ra-
diant heating element finaliy leaving the fur-
nace through line 82. The two streams of
heated oil may preferably be combined in
line 33 and pass to subsequent stages of the
process.

It will be apparent that the improved
methed and means of heating hydrocerbon
oils embodied by the present invention may
be utilized to advantage either in heating
oils to the relatively high temperatures em-
ployed in cracking, or may be utilized in low-
er temperature distillation processes, for ex-
ample, in the distillation or topping of crude

petroleum.

1,901,670

It will glso be apparent that while one
particular path of flow for the oil underge-
Ing heating is illustrated and described the
invention 1is not so limited as many combina-
tions of the various portions of the radiant
and cenvection heating elements may be uti-
lized to advantage in eombination with the
features of the invention. '

I claim as my invention:

1. A furnace comprising in combination, a
combustion chamber, means for introducing
combustible fuel into said chamber, 2 heating
chamber, means for directing the hot prod-
ucts of combustion from the combustion
chamber into the heating chamber into con-
tact with the floor and opposite wall of the
heating chamber, and a row of fluid passage-
ways disposed in said heaiing chamber op-
posite and parallel to said floor and a second
row of fluid passagewsys disposed in said
heating chamber opposite and parallel to
szid wall, and means for removing combus-
tion gases from sazid heating chamber at 2
point ovnosite seid wall and adjacent said
combustion chamber. ‘

2. A furnace comprising in combination, 2
combustion chamier, means for introducing
combustible fuel into suid chamber, o hest-
ing chamber, meens for direciing the hot
products of combuséion from the combusiien
chamber into the heating chamber inio con-
tect with the floor snd opposite wall of the
beating chamber, 2 row of fluid passageways
disposed in said heating chamber opposite
and parallel to said floor, 2 secoad row of
fuid passegeways disposed in said heating
chember oppositz end paraliel to seid wall,
and an outlet duct disposed shove 2nd adje-
cent said combustion chamber z2nd opposite
said wall and in communicstion with said
heating chamber,

8. A furnace coreprising in combination, o
combustion chamber, means “or introducing
combustible fuel into said chamber, 2 heating
chamber, means for divecting the hot prod-
ucts of combustion from the combustion
chamber into the heating chsmber into con-
tect with the fioor and opposite wall of the
heating chamber, 2 row oi fuid passageways
disposed in said hesting chamber opposite
and parallel to said floor, 2 second row of fluid
passageways disposed in said heating cham-
oer oppoesite and parallel to said wall, an out-
let duct disposed above and adjacent said
combustion chamber and opposite said wall
and in communication with said heating
chamber, and 2 plurality of fluid pascagewsys
disposad in said outlet ducs.

4, A furnace comprising in combination,
a combustion chamber, means for introducing
combustible fuel into said chamber, o heating
chamber, means for directing the hot prod-
ucts of combustion {rom the combustion
chamber into the heating chamber into con-
tact with the floor and oppesite wall of the
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-disposed in sai

heating chamber, a row of fluid passageways

. d heating chamger opposi%e
and parallel to said floor, a second row of
fluid passageways disposed in said heating
chamber opposite and Earallel tosaid wall, an
outlet duct disposed above and adjacent said
combustion chamber and opposite said wall
and in communication with said heating
chamber, and a plurality of fluid passage-
ways disposed in said outlet duct, said prod-
ucts of combustion entering the heating
chamber being adapted to circulate adjacent
the confining walls of the heating chamber

.and be discharged through the outlet duct.

- 5. In combination, a furnace comprising a
combustion chamber, a heating zone com-
municating with said combustion chamber,

means for introducing combustible fuel into

said combustion chamber and passing the hot
products of combustion into the heating zone

along the floor and against the opposite wall.

thereof, and means for removing the substan-
tially spent products of combustion from the
heating zone at a point adjacent the point of
entrance of said hot products into said heat-
ing zone.

6. In combination, a furnace comprising & -

combustion chamber, a heating zone com-

_municating with said combustion chamber,

means for introducing combustible fuel into
said combustion chamber and passing the hot
products of combustion into the heating zone,
means for removing the substantially spent
products of  combustion from the heating
zone at & point adjacent the point of entrance
of said hot, products into said heating zone,
and means for establishing a circulation of

said products of combustion from the com- -

bustion chamber to the spent products exit,
which comprises a floor and wafl of the heat-
ing zone disposed respectively adjacent and
opposite the point of entrance of the hot
products of combustion into the heating zone
and a plurality of fluid passagewags disposed
in saié) heating zone opposite said floor and
wall and adjacent the exit of the spent prod-
ucts of combustion. . .

In testimony whereof I aﬁixnéy signature.

LYMAN C. HUFF.
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