
Sept. 9, 194. R. A. witTMANN 2,255,636 
GAS BURNER 

Filed Sept. 16, 1939 2 Sheets-Sheetl 

Sr. 
HH S 

s7'N' N Yz-1. N Zyazzey2220y. 

/2era, Ž%22 
& 22/ z22a-224 

z22%S 

  

    

    

  

    

  

  

  

  



Sept. 9, 94. R. A. WMANN 2,255,636 
GAS BURNER 

Filed Sept. 16, 1939 2. Sheets-Sheet 2 

/226. 

aa/2M/ oa aaaap 
AAV2 2a/SAPA/? 

/22/2 

Zzey222Y7: 
/22e/2422/222%227 

  

    

  

  



Patented Sept. 9, 1941 2,255,636 

UNITED STATES PATENT OFFICE 
GAS BURNER, 

Robert A. Wittmann, Chicago, Ill., assignor to 
Chicago By-Products Corporation, a corpora 
tion of Illinois 

Application September 16, 1939, Serial No. 295,186 
(C. 158-99) 

turbulence is very effective in securing complete 
! 2 Claims. 

My invention relates to gas burners. The 
present application is a continuation in part 
of my prior application Serial Number 
142,358, filed May 13, 1937. The present burner 
is designed to secure a combination of actions 
which cooperate to produce efficient combustion 
over a wide range of rates of combustion and a 
freedom from flashback. The specific form here 
in shown and described is constructed from a 
length of seamless metal tubing which is an ideal 
medium because of thin walls of high heat con 
ductivity and the facility of securing the desired 
shapes of the functional parts in a simple efficient 
manner. However, the method of construction 
is not herein claimed. The present invention is 
in the structure which secures a novel interrela 
tion of actions and capabilities which give the 
burner superior operating, characteristics and 
large capacity in Small space. 
The burner of my invention embodies certain 

structural features and relations as follows: 
The gas (mixed with primary air) is supplied 

to relatively long narrow ports through a narrow 
passageway defined by parallel vertical walls. 
These walls are spaced apart a distance which is 
small enough to act as a flame arresting passage 
way when the walls are kept relatively cool. The 
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0. 

parallel walls extend above a distributing duct far 
enough to be effectively cooled by free flow of sec 
ondary air around and in contact with them. 
The ports are direct continuations of the nar 

row flame arresting passageway without any con 
striction, hence the velocity of gas flow is Substan 
tially the same in the passageway as out of the 
ports and a temporary down draft or back pres 
sure which forces the flame down does not give 
the flame a chance to propagate in a region of 
lower velocity below the port. 
The cross-sectional shape or external outline of 

the burner tube at the ported portion resembles 
somewhat an elongated truncated teardrop shape 
with the gas ports at the truncated end. The sec 
ondary air flows upwardly along the side walls, 
cooling them and arriving at the port and tend 
ing to pull the gas air mixture out of the slot 
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like port in a thin narrow sheetlike stream in 
ideal form for intimate mixture and consequent 
complete rombuston. Now the completeness of 
ccmbustion of a fuel gas, with reference to the 
oxygen of the air depends upon repeated oppor 
tunities for a combustible gas particle to meet an 
oxygen particle of the air while these two gases 
are at ignition temperature. Turbulence is a 
means for creating these opportunities. It has 

ness of combustion, under the conditions of 
maintained ignition temperature. 
According to my present invention, I produce 

the turbulence by means of the eddies formed 
at the square stern of a body, the sides of which 
permit substantially streamline flow to the square 
stern. In the present invention, the square stern 
is the active face of a burner, that is the face 
containing the gas emitting port. As will appear 
from a later detailed description, the burner of 
my invention provides directing side walls which 
permit or induce streamline flow to occur along 
the sides of the burner to a square end or square 
stern relative to the direction of air flow. Air 
flows to the square stern on each lateral side, so 
that when the stream arrives at the square stern 
eddies are formed at the shoulders of the square 
stern. The wall thickness outside the gas port 
is so selected relative to port thickness and air 
velocity as to secure the benefit of this turbulent 
effect. The gas port between these shoulders, is 
So proportioned in width to the thickness of the 
shoulders and to the velocity of air fiow that the 
air flow produces the desired turbulence and the 
issuing stream of gas is so thin that there is pro 
duced a very high ratio of area to volume of the 
issuing gas. As the result of these two actions, 
that is, the turbulence, and the inherent near 
ness of any gas particle to the surface of the 
issuing gas stream, the turbulence at the edges 
of the port sets up a thorough mixing of the issu 
ing gas and the flowing air, with the result that 
the flame or field of combustion hugs the shoul 
ders of the square stern, giving a very short 
flane, substantially colorless and effecting sub 
stantially, perfect combustion of the gas. The 
flame is short because it does not need to reach 
for its oxygen. 
The air flow along the sides of the burner is 

produced by the thermodynamic action of the 
heat of combustion which expands the air in the 
vicinity of and above the flame, and causes the 
air to rise and thereby creates the necessary 
upward flow to produce the action above de 
scribed. The velocity of air flow is low but by 
suitably relating the above factors the desired 
effect is readily secured. The flow of the sec 
ondary air along the side walls which define the 

50 narrow passageway and slotted port between them 
tends to keep the side walls cool by carrying off 
heat therefrom. 
The Specific mechanical construction herein 

disclosed and constituting the preferred embodi 
been demonstrated in many instances that high 55 ment of the invention involves the use of a tube 



or sheet of metal of desired thickness and of good 
heat conductivity which is formed to the desired 
shape. Numerous methods of forming or shap 
ing as by slotting and bending, or by bending 
an slotting, or other operations, will at once 
occur to those skilled in the art, but specifically, 
there is an advantage in forming the tube out of 
a single piece of seamless tubing. The tube here 
in illustrated and described as the preferred 
form is mechanically organized into functional 
parts as follows: First, there is an injection mix 

- er which restricts and proportions the air flow 
and gas flow. Second, there is a duct for con 
ducting the gas and primary air along the length 
of the burner. Third, there is a slot or nar 
row passageway which serves to equalize the out- . 
flow along the length of the burner. Fourth, 
there are the ports opening onto the end faces 
of the side walls or stern of the burner, and, 
fifth, there are the integral bridges performing 
the mechanical function of holding the edges 
of the slot at the right spacing, and the fluid 
flow function of sealing off the air flow along 
the sections of the burner to equalize the outflow 
of gas of the corresponding section. and to pre 
vent uneven burning and backfiring. . 
While I have herein described a specific form 

of burner tube embodying the full complement 
of functions above recited, it is to be understood 
that the invention may be embodied in various : 
forms in which some of these functional parts 
may be modified or Omitted. 
The burner, whether consisting of a single tube, 

or a plurality of tubes in parallel, has a low heat 
content. The metal does not get Overheated. 
The burner itself runs cool and stays clean. 

In operation, the burner lights easily and starts 
off promptly without any noise. 
quietly over a wide range of rates of combustion 
without flashback or lifting of the flame, and 
when the gas is shut off, the burner goes out 
without the slightest noise or puff. 
The burner produces substantially perfect Com 

bustion over a wide range of gas pressures and 
flows, and operates with substantially uniform 
flame distribution over its entire ported surface. 
The flame will not lift or blow off the ports but 
instead hugs the ports closely and produces com 
plete combustion of the gas almost as soon as it 
is issued. There is no formation of carbon or 
carbon monoxide, the burner being peculiarly 
clean and free of deposits or odors. 
The ports are formed as narrow slots of a rela 

tively great length compared with width. These 
ports are flanked with the square stern shoul 
ders. Adjacent the shoulders are vertically ex 
tending lateral surfaces which permit stream 
line flow to the shoulders where turbulence is 
brought about. The gas ports are so proportioned 
that the gas flow issuing therethrough presents 
a very large ratio of lateral surface to volume. 
Not only is the ratio of lateral surface to volume 
large, but the transverse dimension, i. e., thick 
ness of the stream, is so small that every gas par 
ticle is only a minute distance from the surface 
where it can get the necessary oxygen for com 
bustion. With such small distance to travel lat 
erally to secure contact with the air only a nar 
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of the secondary air the desired effect of tur 
bulent flame and complete combustion is ob 
tained. 

5 
I am aware that it is old to make a flat flame 

burner of a single slot or a series of slots, but 
the action is wholly different from that of the 
present invention. In the fish tail burners the 
gas without secondary air is forced by pressure 
through the slot and produces a large sheet of 
luminous flame. According to the present inven 
tion the gas, mixed with primary air, passes out 
of the slot and is immediately involved in an 
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It burns very . 

40 

eddy or turbulence which produces a very short 
squat non-luminous flame. In fact the flame is 
nearly invisible. Thorough mixing of the gas 
with the primary air before delivery of the mix 
ture to the ports is a requirement of an ideal 
burner. In the present structure, the pull of the 
secondary air upon the burner ports during op 
eration pulls air in through the venturi. The 
venturi, as above mentioned, restricts the inflow 
of air by its throat. The velocity of the gas and 
air through the throat produces the desired mix 
ing of gas and the primary air in the interior 
of the burner tube. - 
In order to acquaint those skilled in the art 

with the manner of constructing and operating a 
device embodying my invention, I shall now de 
scribe, in connection with the accompanying 
drawings, a specific embodiment of the invention, 
and the manner of constructing and using the 
Sale. 

In the drawings: 
Figure 1 is a side elevation of a gas burner 

tube embodying my invention, shown in con 
nection with its supporting and gas Supplying 
means; 
Figure 2 is a top plan view of the burner tube; 
Figure 3 is an end view of the burner tube taken . 

from the left of Figure 2, showing the Wenturi 
shaped inlet; 

Figure 4 is a cross sectional view through the 
throat of the burner, taken on the line 4-4 of 
Figure 1; 

(S. Figure 5 is a vertical cross sectional view taken 

50 

on the line 5-5 of Figure 1; 
Figure 6 is an end view taken from the right 

of Figure 2; 
Figure 7 is a diagrammatic illustration on a 

greatly enlarged scale of the action of fluid flow 
at the square stern of a solid body disposed in a 
fluid stream; 
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row depth of turbulence is needed to secure the 
desired completeness of combustion. Hence, al 
though the secondary air velocity is low and does 
not have great energy content, by proportion 
ing the thickness of the issuing gas stream, the 
width of the shoulders, velocity of the issuing 
gas and the primary ai 

70 

Figure 8 is a similar diagrammatic view of a 
solid body of a shape to produce substantially 
minimum disturbance in streamline flow in a 
stream of fluid; 
Figure 9 is a similar diagrammatic view of 

a body similar to that of Figure 8, but having a 
square stern; 
Figure 10 illustrates on an enlarged scale the 

action of gas and air flow past the square stern 
of the present burner; 

Figure 11 is a fragmentary cross sectional view 
on an enlarged scale illustrating a modified form 
of square stern for the burner in which the face 
of the burner is concave; 

Figure 12 is a cross sectional view illustrating 
the grouping of a series of burner tubes in par 
allel and illustrating the thermodynamic action 
of producing a vertical current of air which 
flows along the sides of the burner tubes; and 

Figure 13 is an isometric view of a nozzle illus 
trating the function of the bridges in sealing 

ratio all to the velocity 75 the air flow acting upon a given port, indicating 
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the large area of gas flow exposed to the second 
ary air. 

I shall first describe in detail a specific and 
preferred embodiment of the invention and then 
explain the method of combustion which it car 
ries out and the principles upon which it oper 
ates. 
The burner tube shown in Figures 1 and 2 

comprises a series of functional parts, first, the 
air and gas inlet portion 2, which comprises a 
Wenturi-shaped throat forming part of an in 
jector; a duct 3 for conducting the gas with pri 
mary air throughout the full length of the burn 

3 
shaped and is formed of two like sheet metal 

- parts welded together, there being wings 2, 2 
which grip the adjacent portions of the webs 
6, 8 between them, whereby the C-shaped brack 
et is rigidly connected to the burner tube. The 
gas nozzle 9 has a suitable bore or opening for 
discharging a stream of gas into the throat 
through the funnel shaped inlet portion 8. This 

O 

er; a distributing slot 4 for equalizing the pres 
sure along the gas outlets or ports 4-4 and 
the burner face 5 which provides the gas ports 
and square stern hereafter described in detail. 

Preferably, the burner tube herein shown is 
constructed of a piece of seamless aluminum tub 
ing, of suitable wall thickness, diameter and 
length, which is suitably slotted and die formed 
into the shape illustrated. Obviously, the tube 
need not be a seamless tube. It could be a seamed 
tube if so desired, or the burner could be shaped 
out of one or more sections of sheet metal if 
so desired. However, there is a simplicity and 
directness in forming the tube out of a piece of 
tubing of uniform initial diameter. In forming 
this tube, shown in Figures 1 and 2, the origi 
nal tubing is die shaped to produce the config 
uration illustrated and described. A part of the 
walls of the tube are collapsed along the sides 
of the Venturi portion to produce the fins or 
webs 6, 6 which are of gusset shape, the object 
being to reduce progressively the diameter of 
the tubular portion to a throat 7 at the nar 
rowest part and to form gradually expanding 
tubular portion 9 which merges into the tubular 
duct 3 and into the flattened slot defining por 
tion 4. The walls of the slot defining portion 
4 are approximately parallel at the top of the 
burner as illustrated in Figure f, that is, as they 
reach the burner face 5 which forms the square 
stern portion. These side wall portions which 
approach parallelism as illustrated at 0, 0 in 

5 

introduces a proportionate volume of air into 
the inside of the burner tube. The flow of gas 
and primary air expands and decreases in ve 
locity through the expanding portion 9 and is 
Conveyed to the duct portion 3. Gas mixed with 
primary air flows throughout the length of the 
duct to the narrow slot in the portion 4 be 
tween the side walls O, O, and issues at the 
ports 4, f4 between the bridges f3, 3. The 
gas may be ignited at one end of the row of 
ports and it will quickly be transmitted the full 
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length of the tube. The ports 4, 4 are sep 
arated by the bridges 3, 3, which bridges per 
form the dual function, first of mechanical sup 
port for the edges of the walls 0, fo, and, sec 
ond, of sealing the burner portions with air, so 
that the effect of the air flow is equalized on 
the respective ports, particularly if there is a 
component of air flow endwise of the tube. The 
wall thickness and width of the shoulders 2, 2 
and the width of the port 4 may for example 
be approximately 36' each. 
In operation, the burner produces a very low 

(i. e., short) intense flame which is almost in 
visible, but of very high efficiency of combus 
tion, that is, completeness of combustion. The 
thin gas stream and the turbulence produced at 
the issuing point of the stream result in rapid 
and complete combustion. The flame does not 
need to reach for oxygen as the oxygen is charned 
into it immediately. Combustion in this burner 

40 produces substantially no detectable carbon mon 
oxide. The flame is very low and squatty, and 
has a peculiar fuzzy appearance which is pro 
duced by the turbulent burning. 

45 
Figures 5 and 10, terminate in square edges 2, 
2 where the metal of the original tube wall has 

been removed or cut away. This removal may 
be effected by punching or slotting the walls of 
the tube prior to forming or it may be done by 50 

cutting or grinding away the metal after the 
tube is formed in the dies, or it may be done 
in any other preferred manner. 
The edges 2, 2 of the side walls 0, 0 pro 

vide the square stern to streamline flow, as will 
be described later. A series of integral bridges 
3. 3 which are continuations of the side walls 
when the side walls are folded together, form 
a series of ties and seals for the ports , 
which lie between them, and which are, in ef 
fect, continuations of the slot between the Wals 
io.io, which slot terminates on the face of the 
square stern portion 5 in the ports 4, 14. The 
rear end of the burner tube is closed as by col 
lapsing the walls by pressure, as shown at 5, 5. 
The rear end, which is in the shape of a verti 
cal fin, may rest in a notched support 6 form 

SS 
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ing part of a supporting frame. The front end, 
of the tube is provided with a bracket it which 
has a tubular portion is adapted to receive a 
gas nozzle 9 which nozzle is carried by a mani 
fold 20. Gas is admitted to the manifold 20 

70 

through a suitable valve under control of the 
operator or attendant. The bracket it is C 75 

I shall now explain the manner in which tur. 
bulent combustion is produced in this burner. 
Assume, as shown diagrammatically in Figure 

7, that a solid body 25, with a square stern 26, 
is disposed in a stream of fluid flow and that 
the fluid assumes a streamline flow along the 
sides of the body, the streamline flow will be 
broken when the fluid passes the square stern, 
resulting in a region 27 of generally reduced 
pressure and of violent turbulence caused by the 
fluid attempting to fill the space and in doing 
so resolving itself into eddies. Depending upon 
the relative velocity between the body and the 
fluid stream and the density of the fluid stream, 
the size of the area 27, the reduction in pres 
Sure and the violence of disturbance therein will 
vary. 

It is known that in order to reduce the dis 
turbance of a solid body passing through a fluid, 
or of a fluid flow past a solid body, the shape 
which offers minimum opposition to such flow is 
like that of a falling raindrop or what might be 
called a tear drop shape in cross section. Such 
a shape is illustrated in Figure 8. It will not 
produce eddies at the rear or stern. Obviously 
the proportions will be varied for the relative 
speed between the fluid and the solid and for 
the density of the fluid, but the general char 
acter of the shape is well known. 

If, now, the stern portion of the teardrop, or 
tadpole shape shown in Figure 8 be cut off, as 
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illustrated in Figure 9, to produce a Square stern 
29, the region of turbulence 2 will attempt to 
fill out the shape of the ideal form with an eddy 
ing mass of the fluid. - 

If, now, the solid body 28' be hollowed out 
according to the dotted line 30, it will be seen 
that an approximation of the present burner 
nozzle is thereby produced. The suction which 
tends to form in the region 27 will tend to assist 
the outflow of any gas within the hollow interior 
of the body. In either event this region 27 will 
be in disturbance if the ratio of velocities, stream 
thickness and shoulder width be coordinated. 
Now in the operation of the present burner, 

the gas is first turned on and flows through the 
pipe 20 and nozzle 9 into the Wenturi portion 6 
by way of the funnel-shaped opening 8, the neck 
7, expanding tube 9, to the interior of the duct 
portion 3 and the slot portion 4. Referring now 
to Figure 10, gas issuing through the relatively 
narrow passageway of the slot portion 4 and is 
suing out of the port f4 tends, of itself, to 
issue as a sheet like the old fishtail burner, al 
though, due to the design of the present burn 
er, the velocity of issuance is relatively low since 
the pressure of the fuel gas itself is not ap 
plied to the ports but only through induction by 
the effect of the nozzle f 9 and the Venturi por 
tion 6. As soon as the gas is ignited the air 
is expanded by the heat of combustion and in 
duces a fluid flow vertically, as will be apparent 
from the diagram of Figure 2 where a series 
of burner tubes f, are placed side by side. The 
region of hot expanded air above the burner, in 
conjunction with the region of colder and denser 
air below the burner tube induces a vertical 
draft producing an effective vertical streamline 
flow of the air around each one of the tubes 
vertically as illustrated diagrammatically in Fig 
ure 9. This vertical flow of secondary air im 
mediately produces the region of turbulence at 
27, with the result that the flame, instead of 
being a flane of the fishtail type, is a low, squat, 
fuzzy looking flame, which is little more than a 
blue haze producing a combustion more com 
plete than any other burner known to me. Dur 
ing combustion at the ports 14 the reduced pres 
sure created in the region 27 (Figure 10) by the 
flow of secondary air pulls the gas-air mixture 
out of the ports 4. 
The essential features for securing this result 

are the thin sheet like issuing stream of gas 
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and the turbulence so related to it as to secure 
almost instant churning together of gas and air. 
When greater turbulence can be sustained by 
reason of greater air velocity and hence greater 
energy content the thickness of the stream of 
gas may be greater. Those skilled in the art will 
readily be able to correlate these two basic fea 
tures. 
The interruption to streamline flow at the face 

of the burner tends to cause in the region 27 a 
reduction in fluid pressure which the eddies tend 
to fill in. The reduction in pressure is not in 
tended to be the sole control of the flow of fuel 
gas which arrives under sufficient pressure to 
produce outflow independently of the reduction 
of pressure. However, the reduction in pressure 
in conjunction with the expansion of gas when 

; burning tends to produce an equalization of 
flame along the length of the burner port. This 
is a highly useful effect. The burner tends to 
keep a surprisingly uniform flame along its 
length for any given rate of gas feed. . 
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a substantially perfect, that is, complete union, 
of the combustible particles with air, with the 
result that there is no carbon monoxide detect 
able and there is no deposit of carbon or gums 
on the burner. Since the flame is low and squat, 
and produces no Substantial luminosity, the 
height of the flame, even when a high rate of 
combustion is proceeding, is very short and squat 
and does not lift off of the shoulders 2, 2 
but remains close to them. Any heat which is 
transmitted from the burning gases to the metal 
of the shoulders 2, 12 is rapidly dissipated by 
contact with the thin walls of the stream of sec 
ondary air which hugs the surfaces of these 
walls. Hence, the burner tube, which preferably 
is of aluminum, although obviously it may be 
made of other metals or alloys, always remains 
Cool and no part of the burner tube becomes 
overheated. The heat which is conducted 
through the metal and is transferred to the sec 
ondary air further assists in the completeness of 
combustion. 
While I speak of a square stern portion as 

forming the face of the burner, it is to be under 
stood that this is a functional designation rather 
than a definition, in that obviously the sur 
faces 2, 2, do not need to lie in the same 
plane, nor do they need to be parallel. For ex- - 
ample, in Figure 11 I have shown the edges 2', 
2 of the sheet metal sides 0, 10 as being in 

clined inwardly and towards each other to pro 
duce a concave face. This may be more pro 
nounced than shown in Figure 11. The im 
portant considerations are that the streamlined 
flow of fluids follow along the sidewalls 0-0 
and then be interrupted or interfered with suf 
ficiently to produce a region of high turbulence 
and that the issuing stream of fuel gas be so 
thin that the turbulence so produced is able to 
penetrate the full thickness of the issuing stream . 
and produce a complete churning of gas and 
air immediately. If the turbulence is small the 
thickness of the gas strean must likewise be 
Small. If the turbulence is more extensive a 
greater thickness of the issuing gas stream is. 
permissible. Since any desired volume of flow 
may be attained for a given thickness of gas flow 
by merely extending the length of the ports or 
the number of tubes this requirement offers no 
practical limitation. The shoulders 12, 2 of 
the respective ports 4, 14 lie in substantially a 
straight line in the specific form shown. This 
is desirable where a planar zone of combustion 
is desired, but it will be apparent that the in- . 
vention is not necessarily limited to that specific 
detail. By having the ports all at the same 
height, substantially equal effect is produced upon 
the respective ports. Instead of being a straight 
tube, obviously the burner tube might be coiled 
up into a coll, or disposed on a curve or other 
wise the form thereof may be modified without 
departing from the invention. . . 
The bridges 3, 3 which constitute the un 

slotted parts of the original tube wall serve the 
desirable function, mechanically, of spacing the , 
side walls fo, O so as to maintain the sides of 
the slots 4 accurately for any variations in tem 
perature or the like. They perform, also, an im 
portant function in tending to equalize the effect 
upon a port, or upon adjacent ports, as is illus 
trated diagrammatically in Figure 13. Assume 
a nozzle 35 made up of a section of the tube shown 
in Figures 1 and 2, with the ends thereof sealed 
except for the Opening 36, and assume that ad 

Tests of the products of combustion indicate 75 jacent layers or sheets of vertically flowing air 37, 
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37 flow vertically up along the sides of the hollow 
body 35 and past the shoulders 2, 2 on each side 
of the slots f4. It can be seen that these bridges 
3, 3, in effect, tend to fill out the ends of the 
space in which the turbulence produced by com 
bustion of the gas issuing from the port f4 Oc 
curs. Thus, in effect, the ends of the longitudi 
nally extending region of turbulence 27 are sealed, 
off because the sheet of air hugs the solid bridges 
3 and tends thereby to produce a more uniform 

effect upon the specific port f4. Since each port 
is thus sealed by the fluid flow of the secondary 
air and the bridges 3, the likelihood of air be 
ing drawn down one port 4 in order to make up 
the complement of gas issuing at another port 4, 

5 
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5 
ness of the issuing stream must be no greater 
than what can be thoroughly churned by the size 
and energy of the eddies available. 

In the light of the above, it will be apparent to 
those skilled in the art that the form and details 
of construction may be widely varied to meet par 
ticular conditions and that the novel principle 
and mode of burning may be embodied in a wide 
variety of forms. 

do not intend to be limited to the precise de 
tails shown except and unless the same are made 
a part of the invention defined by the appended 
claims. w 

5 
is greatly reduced. Hence, the width of the port 
4 is not so critical. It may be wider or nar 
rower than the accepted figure of .08' for a tubu 
lar duct which will not tend to flash back. The 
present burner, will function Satisfactorily with 
a port width of .055' to as low as .040' without 
danger of clogging up and with no flash back. 

It is, however, essential that the cross sec 
tional outline of the burner tube at the ports be 
such as to permit the secondary air to flow around 
the outside walls of the duct 3 and hug the side 
walls 0-0 for the dual purpose of keeping the 
sidewalls O-O cool to serve as a flame arrester 
and to create the region of turbulence and reduc 
tion of pressure at 27, as above explained. To 
fulfill these requirements, the duct 3 is prefer 
ably round and the vertical walls 0-10 must 
extend far enough above the duct 3 that the 
rising stream of secondary air Sweeps along their 
sides in flowing up to shoulders 2-2 where the 
ports are located. To do this effectively, the walls 
0-0 should extend above the duct 3 by a ver 

tical distance not less than the horizontal radius 
of the duct 3. Thereby the secondary will freely 
flow up from below around the duct and along 
the sidewalls O-0. - 
I am aware that burners with a large number 

of round port openings closely disposed along the 
length of a burner tube are old; also that burners 
with a series of elongated openings are old, and 
I do not claim such as my invention. No device 
of the prior art of which I am aware has provided 
for the issuance of the gas from a narrow slot 
which may be of any desired length, wherewith 
means are provided on each side of the slot to 
produce eddies of secondary air by the flow of 
secondary air which at the same time keeps the 
walls defining the slot relatively cool. The width 
of the slot is so related to the eddy producing 
means that the gas issuing from said slot is in 
mediately involved in a churning operation by 
the effect of the eddies with the result that a 
perfection of combustion heretofore unattain 

20 

I claim: 
1. A burner tube of greater depth than width 

comprising a thin walled metal tube having a 
ported burner portion, said portion comprising 
substantially parallel vertical walls terminating. 
in substantially parallel straight edges inter 
rupted at relatively long intervals by relatively 
short integral upwardly arched portions of the 

30 

side walls joining the side walls mechanically 
and holding them in spaced relation and having 
between said arched portions relatively long nar 
row port openings of the same width as the dis 
tance between said vertical walls, the lower parts 
of said vertical walls diverging outwardly and 
constituting integral walls of a tubular distribut 
ing duct which duct opens upwardly into said 
narrow passageway along its length, the cross 
sectional outline of the burner tube being ap 
proximately that of an elongated and truncated 

35 
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able is secured. The gas flame may be extended 
horizontally as long as desired by Suitably 
extending the length of the slot, but the thick 

60 

teardrop to permit upward flow of the secondary 
air to wipe the upper margins of said vertical 
sidewalls with substantially streamline flow, the 
said substantially vertical side walls extending. 
above said duct portion a distance not substan 
tially less than the horizontal radius of the said 
distributing duct and into the region where the 
upward current of secondary air induced by the 
burning of gas at said ports flows in effective 
heat exchanging contact with said side walls and 
cools the same, the narrow pasageway between 
said side walls comprising the only comunication 
between the ports and said distributing duct, said 
narrow passageway between said cooled side walls 
being effective as a flame arrester to prevent 
flashback. 

2. The burner tube of claim 1 characterized by 
an integral induction portion forming a forward 
extension of the walls of the burner tube for 
the entry of gas and primary air, said induction 
portion comprising a double tapered Venturi por 
tion the walls of which merge into triangular gus 
set shaped flanges of double wall thickness dis 
posed vertically on opposite sides of the Venturi 
portion, the walls of each flange being integral 
at their outer margins. 
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