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1. 
This invention pertains to an upright furnace 

having vertical tubes forming a radiant Section 
above the heat source, and an object Of the inven 
tion is to provide means and method for control 
ling the heat in that radiant Section. 

In certain operations the tubes are filled With 
a catalyst so that the chemical reactions take 
place within the heating elements of a direct 
fired frace. 
Temperature control within the radiant Section 

for this operation is usually critical for various 
eaSOS 
(a) The operating temperatures may range 

from 700° F. to 1800° F. and in many cases the 
permissible temperature of the metal tubes be 
comes a limitation in the design of the furnace, 

(b) The reaction through the catalyst beds in 
the tubes is of a variable nature, depending upon 
the charging stock, the type of catalyst used, and 
the end-products desired. For example, it Inay 
be advisable to bring the charge up to temperature 
as rapidly as possible, and as the reaction pro 
gresses, to reduce the heat intensity to a fraction 
of the average rate of heat absorption. 

(c) As the catalyst becomes poisoned, or leSS 
effective, at the end of the run, it may be desir 
able to change the heat intensity at different ele 
vations in the furnace in order to have the least 
possible variation in the end-products of reac 
tion. 
The present invention meets the above critical 

conditions by recirculating the products of Corn 
bustion within the radiant Zone of the furnace. 
Further and other objects and advantages Will 

be apparent from the specification and clairns, 
and from the accompanying drawings which illus 
trate what is now considered to be a preferred en 
bodiment of the invention. 
In the drawings: 
Fig. 1 illustrates a sleeve, or hollow cylinder, 

above the burner, 
Fig. 2 is a cross-section on line 2-2 of Fig. 1; 
Fig. 3 illustrates a modification of the invention 

in which the sleeve above the burner is tapered 
in order to produce a Venturi effect. If desired, 
the angle of sleeve taper may be modified to Vary 
the heat intensity on the tubes. A danper for 
controlling the rate of recirculation is provided 

Fig. 4 is a cross-section on line - of Fig. 3; 
and 

Fig. 5 is an enlarged view, partly in Section, 
showing the damper adjusting mechanisia. 

Figs. 1 and 2 illustrate a furnace having Vertical 
tubes to filled with a catalyst, and a, bui'iner 2 
in the middle of the furnace figor, 
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Supported directly above the burier is a tubular 
metal sleeve f4 which, as illustrated, is made in 
longitudinal Sections for ease of replacement. 
The sleeve is supported above the floor by Spaced 
apart fire bricks 6 resting on the floor. Above 
the sleeve 4 is a well-known inverted conical baf 
fe . The radiant section of the furnace com 
prises Substantially the entire interior of the fur 
nace below a horizontal plane passing through 
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and approximately half way up the cone . 
As a result of this construction, the hot gases 

from the burner rise through tube into the 
radiant portion of the furnace while the burner, 
acting as an inspirator, recirculates Some of the 
products of combustion down Wardly outside tube 
4, past the brick SupportS 6 into the bottom 

Of the tube and then upwardly and outwardly 
again through the tube. The tube 4 itself be 
comes heated and radiates heat to the tubes 9 
at a temperature Which is modified and controlled 
to the desired degree by the gas recirculation de 
Scribed. 
The embodiment of FigS. 3, 4 and 5 also oper 

ates in the manner above described except that 
the cylindrical tube 4 is replaced by a conical 
tube 2 which tapers upwardly and outwardly, 
thus producing a Wenturi effect which accelerates 
the recirculation of the gases. Above the tube 
20 is an inverted conical baffle 25 similar to the 
baffle i. The radiant section of the furnace 
COmpriseS Substantially the entire interior of the 
furnace below a horizontal plane passing through 
and approximately half way up the cone 25. 

In this modification the heat-absorbing tubes 
of the furnace are designated 22, the burner is 24, 
the support for tube 20 is fire bricks 26, the verti 
cal tube around the burner is 28 and the furnace 
floor is 3. 
In the throat, of tube 29 is an annular band 

forming a damper 32 Supported by threaded verti 
Cal rods 34 attached by brackets 36 to the lower 
rim of the damper (Fig. 5). 
Rods 3 are geared together by chain 38 and 

SprocketS 40; therefore, when hand crank 42 is 
turned by the operator, the damper will move 
Vertically to control the rate of recirculation of 
fue gases into and through tube 2. 

It is to be understood that the invention is not 
limited to the Specific embodiment herein illus 
trated and described, but may be used in other 
Ways Without departure from its Spirit as defined 
by the following claims. 
What is claimed is: 
1. A Vertical furnace Comprising a radiant sec 

tion having a hollow cylindrical bank of radiant 
heat absorbing tubes defining a vertical axis, a 
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burner at the bottom of Said radiant section for 
discharging combustion products upwardly along 
Said axis, said radiant Section having a floor at 
the bottom thereof, an open ended recirculating 
tube located with its axis vertical and With its 
lower end spaced above said floor and adjacent 
to said burner, and a recirculation damper lo 
cated at the lower end of said recirculating tube, 
Said damper comprising an annular band mov 
ably Supported adjacent the lower end of said 
recirculating tube, said band having a width at 
least equal to the Space between said floor and 
the lower end of said recirculating tube, and 
means for moving said band vertically to regul 
late the size of the recirculation opening at the 
lower end of Said recirculating tube in order to 
control the amount of recirculation which takes 
place. 

2. A vertical furnace comprising a radiant Sec 
tion having a hollow cylindrical bank of radiant 
heat absorbing tubes defining a vertical axis, a 
burner at the bottom of said radiant Section for 
discharging combustion products upwardly along 
said axis, Said radiant Section having a floor at 
the bottom thereof, a frusto-conical open ended 
recirculating tube located With its axis Vertical 
and its Small end down but Spaced above Said 
floor and adjacent Said burner, and a recircula 
tion damper located at the Small end of said 
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4. 
tube, said damper comprising an annular band 
movably Supported Within the Small end of said 
recirculation tube, said band having a width at 
least equal to the space between the Small end of 
said recirculating tube and said floor, and means 
for moving said band vertically to regulate the 
size of the recirculation opening at the Small end 
of said tube in order to control and regulate the 
amount of recirculation. Which takes place. 

JOHN W. THROCKMORTON. 
JOHN S. WALLIS, 
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