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8 Claims. (C1. 22——510) 
The invention relates to an improved appa 

ratus for heating fluids and refers more particu 
larly to an improved form of heater having air 
Cooled Supports for the fluid conduit, the pas 
Sage of air through said supports for cooling the 
same being induced by the stack draft. 
The invention is particularly applicable to 

heaters of the type wherein one portion of the 
fluid Conduit is exposed to direct radiation from 
flames and hot combustion gases, while another 
portion thereof is heated by direct contact with 
combustion gases which have given up a substan 
tial portion of their radiant heat to the first 
mentioned portion of the fluid conduit, both por 
tions of the fluid conduit (i. e., that heated pre 
dominantly by radiation and that heated sub 

the features of the invention and in which the 
improved method of heating provided by the in 

O 

s 

stantially by convection) being supported by the . 
same air-cooled tubular members through which 
a flow of air is induced by the draft action of the 
furnace stack. However, the invention is not 
limited to this specific embodiment since its fea 
tures are, in their broader sense, applicable to 
many different types of fluid heaters including 
those employing heating predominantly by radi 
ation and those employing heating predominantly 
by direct contact between combustion gases and 
the fluid conduit, as well as the preferred type, 
previously mentioned, which employs heating by 
both radiation and convection. 
By passing air through tubular members which 

support the heating coil or fluid conduit, in the 
manner provided by the invention, overheating 
of the tube supports, which would result in their 
distortion or failure, is prevented. This is par 
ticularly important as applied to supporting 
members for a fuid conduit located in a rela 
tively hot zone. The trend in modern furnace 
design, particularly as applied to the oil refining 
industry, is to employ exceptionally high rates of 
heating in at least a portion of the fluid conduit 
by locating that portion in a combustion zone 
wherein it is subjected to direct radiation from 
flames and hot combustion gases generated 
therein. The problem of properly supporting a 
fluid conduit so located is difficult and a satis 
factory solution is offered in the present inven 
tion. 
The method and means provided by the inven 

tion for inducing the flow of air through the air 
cooled supporting members of the fluid conduit 
is simple and effective and avoids the use of fans 
or blowers by employing the natural draft action 
of the stack. 
The accompanying diagrammatic drawing illus 

20 

vention may be conducted. The form of heater 
shown in the drawing is a simple and inexpensive 
type and it is chosen to illustrate the invention 
for this reason. It will, of course, be understood, 
as previously stated, that the features of the in 
vention may be employed to advantage in many 
other specific forms and types of heaters and, 
Since other adaptations will be readily apparent 
to those familiar with the art, they are entirely 
Within the Scope of the invention. 

Figure 1 of the drawing is an elevational view, 
partially in Cross-section, of a heater embodying 
the features of the invention and Figure 2 is a 
cross-sectional view of the same heater taken 
along a plane indicated by line 2-2 in Figure 1. 
The main furnace structure comprises an outer 

wall , a roof 2 and a floor 3. The walls, roof and 
floor are of suitable refractory material which 
may, for example, be fire-brick shapes or one of 
the several types of materials which are placed 
in Semi-solid or plastic form and upon hardening 
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or setting possess good refractory characteristics. 
A suitable metallic shell or housing 4 incases the 
refractory walls, roof and floor of the furnace 
and this housing extends, as indicated at 5, be 
neath floor 3 and is anchored to a suitable 
foundation 6, a space being provided between 
floor 3 and the foundation. The upper portion 
of housing 4 Supports a stack 8 in which a suit 
able damper 9 is provided. 
The heater here illustrated was designed for 

heating fluid hydrocarbons to relatively high 
temperatures and the fluid conduit through 
which they are passed comprises a tubular coil to 
having several helical turns and a series of flat 
spiral coils disposed above and connected with 
coil 0 in series, the several flat spiral coils also 
being connected with each other for series flow 
therethrough. Coil 0 is disposed within the 
central portion of the heater which comprises 
combustion and heating zone f2 and the tubular 
turns of this coil are located relatively close to 
the circular walls 4 of the heater, leaving an un 
obstructed space within the coil for the combus 
tion of fuel and for the upward passage of flames 
and hot combustion gases resulting from such 
combustion. The spiral coils are located with 
in the upper portion of the heater directly 
above combustion and heating zone 2 and the 
tubular member, comprising these coils. is dis 
posed within the direct path of travel of the hot 
combustion gases passing from combustion and 

trates one specific form of apparatus embodying s heating zone 2 to stack 8. 
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A burner 4 is provided within Space with 

the floor 3 of the furnace and foundation 6. In 
the particular case here illustrated, this burner 
is supplied with gaseous fuel through line 5 and 
valve 6, although fluid fuel may be employed, 5 
when desired. Air is admitted to space through 
opening fT in shell 5, the quantity of air, thus 
admitted, being controlled by suitable sliding 
damper arrangements such as indicated, for ex 
ample, at 8. A portion of the air for combus- 10 
tion is admitted to the burner through a suit 
able mixing device S and the combustible mix 
ture is discharged from the mouth of the burner 
through burner port 20 to the combustion zone 
wherein it is burned. Additional air for com- 15 
bustion is mixed with the materials discharged 
from the mouth of the burner as they pass 
through burner port 20 by admitting the same 
from space 7 through space 2 provided between 
the mouth of the burner and the tuyére or burner 20 
block 22. A checker-work 23 of fire-brick or the 
like is provided within the furnace immediately 
above burner port 20. The purpose of this 
checker-work is to diffuse the flame and give 
more uniform distribution of the radiant heat. 25 
The flames and hot combustion gases are di 

rected upwardly from the burner port and check 
er-work through heating zone 2 and the tubular 
coil 0 is heated by both direct radiant and con 
vection heat. The combustion gases which have 30 
given up a substantial portion of their heat to 
coil 10 pass upwardly from combustion zone 2 
into direct and intimate contact with the tubular 
element of coils , which they serve to heat, and 
pass thence upwardly through stack 8 to the at- 35 
mOSphere. 

Coils to and are both supported, in the case 
here illustrated, on three vertically disposed tu 
bular elements 24 which, as indicated in Figure 2, 
are spaced approximately 120° apart on a cir- 40 
cle somewhat larger in diameter than that about 
which coil fo is wound. In this particular case, 
coil 0 is attached to tube supports 24 by welding, 
as indicated at 25 in Figure 1, and radia mem 
bers 26 welded to tubes 24 support the tube bank 45 
comprising coils f, each of the flat spiral coils 
f being spaced from and supported on the next 
adjacent lower coil by members 27. Each of the 
tubular supporting members 24 extends through 
the floor and metal shell of the heater and rests 60 
upon foundation 6 to which the weight of the 
heating coil assembly is thereby transmitted. 
That portion of each of tubes 24 which extends 
through space 7 is slotted, as indicated at 28, to 
admit air from space 7 to the interior of the 55 
tube and each of the tubular supporting mem 
bers is open at its upper end to permit the dis 
charge of heated air therefrom. The flow of 
air through members 24 is induced by the draft 
action of stack 8 and, in passing through the 60 
tubes, the air is heated by radiation of the fdames 
and hot combustion gases in zone 2 of the heat 
er and its flow thereby augmented. Preferably, 
as here illustrated, the lower portion of members 
2 are insulated with any suitable insulating ma 
terial capable of withstanding the high temper 
atures encountered. This insulation preferably 
extends from floor 3 to a point somewhat above 
checker-work 23 and protects tubes 24 against 70 
Overheating, in the hottest zone of the furriace. 
The air leaving the upper ends of members 24 
Commingles with the combustion gases passing to 
the stack and serves to reduce the temperature 
of the stack gases and thereby reduce the sever- 7 

(55 

ity of conditions to Which the fue and Stack are 
subjected. 
Other means of Supporting either or both of 

the coils and f from members 24 will be 
apparent and may be employed within the Scope 
of the invention. 
I claim: . 
1. A heater for fluids comprising, in combin 

nation, a combustion zone, a heating Zone, a 
stack, an air chamber, means for generating 
combustion gases in said combustion zone, means 
for passing combustion gases from Said Com 
bustion zone through said heating zone to the 
stack, a fluid conduit disposed in said heating 
zone to receive heat from said combustion gases, 
passing therethrough, supporting means for said 
fluid conduit having fluid passageways there 
through, said passageways being open to the air 
chamber and to the heating Zone at opposite 
ends thereof whereby the draft action of the stack 
induces the flow of air through said fluid pas 
sageways to cool said Supporting means and the 
stack gases. 

2. A furnace for the heating of fluids compris 
ing, in combination, a combustion zone, a heat 
ing zone, an air chamber and a stack disposed 
in Superimposed relation, means for generating 
combustion gases in the combustion zone, a fluid 
conduit in said heating zone disposed to receive 
heat from combustion gases passing from the 
combustion zone through the heating Zone to 
the stack, Supporting means for said fluid con 
duit º comprising substantially vertical tubular 
members, the lower ends of said tubular members 
being provided with openings for admitting air 
thereto from said air chamber and the upper 
ends of said tubular members being provided with 
openings for discharging air therefrom into the 
stream of combustion gases passing to the stack 

3. A heater for fluids comprising, in combina 
tion, a combustion and heating Zone, means for 
generating combustion gases therein, an air 
chamber, a fluid conduit in said combustion and 
heating zone disposed to receive heat by radia 
tion from said combustion gases, a stack adapted 
to draw combustion gases through and from Said 
combustion and heating zone, supporting means 
for said fluid conduit having fluid paSSageWays . 
therethrough and exposed to heating by radia 
tion from said combustion gases, said passage 
ways being open to the air chamber and to the 
heating zone at opposite ends thereof whereby 
the draft action of said stack induces the flow of 
air through said fluid passageways to cool said 
supporting means and the stack gases. 

4. A heater for fluids comprising, in combina 
tion, a combustion and heating Zone, means for 
generating flames and hot combustion gases 
therein, an air chamber, a fluid conduit dis 
posed adjacent walls of said combustion and 
heating zone out of the main path of flow of 
said flames and hot combustion gases, a fluid 
heating Zone disposed above and in direct com 
munication with said combustion and heating 
Zone, a fluid conduit in said fluid heating zone 
disposed in the direct path of travel of combus 
tion gases passing therethrough from said com 
bustion and heating zone, a flue disposed above 
said fluid heating zone and leading to a stack, 
Supporting means for said fluid conduits having 
fluid passageways therethrough and exposed to 
heating from said combustion gases, one end of. 
each of said fluid passageways communicating 
with said air chamber and the opposite ends 
thereof communicating with the stream of com 
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bustion gases passing from said fluid heating Zone 
to the stack, whereby the draft action of the 
stack induces the flow of air through said fuid 
passageways to cool said supporting means and 
the stack gases. 

5. A heater for fluids comprising, in combina 
tion, a combustion and heating Zone, means for 
generating flames and hot combustion gases 
therein, an air chamber, a fluid conduit disposed 
adjacent walls of said combustion and heating 
zone out of the main path of flow of said flames 
and hot combustion gases, a fluid heating Zone 
disposed above and in direct communication with 
said combustion and heating Zone, a fluid con 
duit in said fluid heating Zone disposed in the 
direct path of travel of combustion gases pass 
ing therethrough from said combustion and heat 
ing zone, a flue disposed above said fluid heating 
Zone and leading to a stack, supporting means 
common to both of said fluid conduits having : 
fluid passageways therethrough and exposed to 
heating from said combustion gases, one end of 
each of Said fluid passageways communicating 
with said air chamber and the opposite ends 
thereof communicating with the stream of com 
bustion gases passing from said fluid heating Zone 
to the stack, whereby the draft action of the 
stack induces the flow of air through said fluid 
passageways to cool said Supporting means and 
the stack gases. 

6. A furnace for heating fluids comprising, in 
combination, substantially cylindrical outer walls 
defining an air chamber, a combustion and radi 
ant heating Zone and a superimposed fluid heat 
ing Zone, a flue disposed above said fluid heating 
zone leading to a stack, means for protecting 
flames and hot combustion gases upwardly into 
said combustion and radiant heating zone, means 
for passing combustion gases from said combus 
tion and radiant heating Zone through said fluid 
heating zone to the stack, fluid conduits disposed 
adjacent said outer Walls of the combustion and 
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radiant heating zone out of the main path of flow 
of said flames and hot combustion gases, fluid 
Conduits in said fluid heating Zone disposed in 
the direct path of flow of the combustion gases 
passing therethrough, substantially vertical tu 
bular members extending through said combus 
tion and radiant heating zone adjacent the outer 
walls thereof and supporting the fluid conduits 
in both of said zones, the lower ends of said tu 
bular members being provided with openings com 
municating with said air chamber and the up 
per ends of said tubular members having open 
ings communicating With the stream of combus 
tion gases passing from the fluid heating zone 
to the stack. 

7. A heating apparatus comprising a furnace 
having a stack, means for passing combustion 
gases through the furnace to the stack, heat ab 
Sorbing elements within the furnace, supporting 
means for said elements having an air passage 
therethrough, one end of said passage being open 
to the atmosphere and the other end thereof 
being open to the interior of the furnace whereby 
the draft action of the stack induces air flow 
through said passage to cool the supporting 
means and to commingle the air with the com 
bustion gases. 

8. A heating apparatus comprising a furnace 
having an exit combustion gas passageway lead 
ing to a stack, means for passing combustion 
gases through the furnace to the stack, heat ab 
sorbing elements within the furnace, supporting 
means for said elements having an air passage 
therethrough which communicates adjacent one 
end thereof with the atmosphere and communi 
cates adjacent its opposite end with said exit pas 
sageway for the combustion gases, whereby the 
draft action of the stack induces air flow through 
said passage to cool the supporting means and 
to commingle the air with the outgoing combus 
tion gases. 
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