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This invention relates to gas heating and particularly to 
gas burners for furnaces. 

It is an object of the invention to obtain increased e?’i 
ciency and improved characteristics of combustion of fuel 
gases. 
A further object of the invention is the incineration of 

entrained lint, the prevention of clogging of gas burners, 
elimination of ?ashback, simpli?cation and reduction of 
costs of construction of durable, sturdy gas burners of 
light weight, which are safe in operation. 

Still another object is to provide a universal burner 
suitable for any type of gas. 

Other and further objects, features and advantages of 
the invention will become apparent as the description 
proceeds. 

In carrying out the invention in accordance with a pre 
ferred form thereof, an elongated horizontal burner is 
provided which is fabricated from sheet material such as 
carbon steel or other cold rolled steel to form a mixing 
tube tapering to a relatively small closed end with an open 
top closed by a burner strip having elongated slots therein. 
Preferably the burner strip is composed of material such 
as chrome type stainless steel, which is not corroded by 
sulfur-containing gases and withstands high temperatures, 
permitting use as a universal burner for any type gas. The 
slots are relatively long, but of considerably less length 
than the extent of the mixing tube so as to provide enough 
webs, or material between successive slots in the same 
row, for adequate structural strength. The use of non 
corrosive strip material prevents alteration of slot size or 
contour in event of contact with corrosive gas. The burner 
strip is composed of relatively thin gage stock so as to 
maintain a relatively high temperature on the inner surface 
of the burner strip. Nevertheless, there is a high tempera 
ture difference between the slots and the edge of the strip 
so that the mixing tube runs cool. The slots are as narrow 
or narrower than the thickness of the burner strip and 
?ashback tendency is avoided even for relatively fast ?ame 
propagation gases, such as manufactured gas and propane 
gas. 

In operation any lint in the atmosphere is entrained in 
the column of mixed air and combustible gas travelling 
lengthwise in the mixer tube. The burner strip forms a 
zone of high temperature difference between slot edges and 
the mixer tube. Lint carried upwardly toward the slots 
from the air and gas column in the streams of mixed air 
and gas is incinerated when it comes in contact with the 
hot burner strip. Ignition of the air-gas mixture on the 
outer side of the zone formed by the burner strip produces 
incinerating temperature on the inner side so that lint is 
incinerated, leaving only a light ash which can travel 
through the ports without clogging. . 
A better understanding of the invention will be afforded 

by the following detailed description considered in con 
junction with the accompanying drawing, in which: 
FIG. 1 is an elevation of a furnace burner forming an 

embodiment of the invention; 
FIG. 2 is a plan view of the burner of FIG. 1; 
FIG. 3 is a view of a cross-section of the burner of 

FIGS. 1 and 2, represented as cut by a plane 3—3, indi 
cated in FIG. 1; 
FIG. 4 is a view of a section of the burner of FIG. 1 

cut by a plane 4-4 passing through the Venturi throat 
thereof with the remaining structure omitted for clarity; 
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FIG. 5 is an end view of the burner of FIG. 1 showing 

the arrangement of the air mixture control shutter; 
FIG. 6 is a fragmentary plan view of a burner strip 

with modi?ed slot arrangement, which may be used in a 
gas burner of the general construction illustrated in FIGS. 
1 and 2; , 
FIG. 7 is an end View. of the vburner strip of FIG. 6; 
FIG. 8 is a fragmentary view of a burner strip forming 

another embodiment of the invention; 
FIG. 9 is a fragmentary view of a ?nned burner strip 

forming still another embodiment of the invention; 
FIG. 10 is a view of a cross-section of the burner strip 

of FIG. 9, represented as cut by a plane 10—10, indicated 
in FIG. 9; 

FIG. 11 is a fragmentary broken side elevation‘ of the 
?nned burner strip of FIG. 9; 

FIG. 12 is a plan view of a ?nned burner strip con 
stituting still another embodiment of the invention; and 

FIG. 13 is a view of a section of the burner strip of 
FIG. 12, represented as cut by a plane 13-13, indicated ‘ 
in FIG. 12. 

Like reference characters are utilized throughout the 
drawing to designate like parts. 
The burner illustrated in FIGS. 1 to 5 of the drawing 

comprises a mixing tube 11 having a relatively small closed 
end 12 and an open end 13 with a Venturi throat 14. The 
open end 13 is of relatively large diameter to receive a 
conventional rotatable shutter 15 for controlling the ratio 
of air to gas in the mixture admitted to the mixing tube 11, 
having a conventional center opening 16 into which the 
nipple of a gas pipe (not shown) projects. 
The diameter of the mixing tube 11 increases from the 

Venturi throat portion 14 to a point 17 of maximum diam 
eter, after which it again tapers to a relatively small di 
ameter at the end 12. As shown in FIG. 3, the portion of 
the mixing tube 11 between the maximum diameter point 
17 and the end 12 has a longitudinally extendingilateral 
opening 18 covered by a burner strip 19. In this embodi 
ment of the invention, long, narrow slots 21 in a plurality 
of rows with the slots staggered in successive rows are pro 
vided in the burner strip 19 to form ports from which sepa 
rate streams of vair-gas mixture issue to form the ?ame. 
Preferably the portion of the material forming the tube 
11 adjacent the lateral opening 18 is bent transversely 
outward to form ribs 22 for spacing the burner strip 19 
from the remainder of the mixing tube 11. The burner 
strip 19 is joined to the edge of the ribs 22 in any suitable 
manner to form a gas-tight joint. Preferably, as shown, 
the edges 23 of the ribs22 are bent at right angles and the 
edges 24 of the burner strip 19 are crimped around the 
edge portions 23. 

In order to achieve low manufacturing costs, durability 
and lightness, the mixing tube 11 is preferably fabricated 
from two pieces of sheet'material such as pieces 25 and 26 
composed of cold-rolled, carbon-steel sheet. The pieces 
25 and 26 are stamped or pressed to shape to form a 
frusto-conical cavity 31 in the central portion of the two 
sheets 25 and 26 to form the hollow mixing tube interior 
with flat side portions 27 and 23 below, ?at side portions 
29 and 3%‘ above from the end 13 to the maximum diam- ‘ 
eter opening portion 17 and the ribs 22 above from the 
maximum diameter opening portion 17 to the closed end 
12. The end 12 is closed by an upwardly extending 
?attened portion 32. The ?attened portions 27, 28, 29 V 
and 3% are ‘joined in any suitable manner as by means 
of crimped over edges 33, as shown. 

In the embodiment illustrated in FIGS. 2 and 3 the . 
slots 21 consist of three rows of slots, each row consist 
ing of sixteen or seventeen slots in alignment. The in 
vention is not limited to speci?c dimensions, but in the 
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form of gas burner for furnaces forming the speci?c 
embodiment in FIGS. 1 and 2 the slots 21 are approxi 
mately three-quarters of an inch in length with approxi 
mately one-eighth inch spacing ‘between successive slots 
in each row and with approximately three thirty~seconds 
inches between.‘ adjacent edges of‘ slots in adjoining rows. 
For structural strength and also ‘for correct thermal 

balance the. maximum feasiblelength of slot and mini 
mum web or spacing between successive slots in the same 
row depends upon slot arrangement and strip thickness. 
The slot arrangement of FIG. 8, for equal-length slots, 
provides the greater'strength. To avoid distortion ‘of slot . 
width, we believe that thinner strips will require shorter 
slots, and greater web dimension than thicker strips; Gen 
erally the optimum slot length is ‘approximately ten or 
more times the slot width for most e?icient operation. 
The sheet material comprising the pieces 25 and 26 is 

smooth surfaced and preferably coated with a smooth 
lacquer or other coating material. Consequently, lint 
drawn into the openings of the shutter assembly 15. from‘ 
the air tends not to ‘adhere to the inner surfaces of the 
mixing tube 11 and clogging of the interior 31 does not 
occur. However, lint tends to be drawn to the ports in 
the burner strip 19. As will be explained more fully 
hereinafter, the lint is incinerated at the ports and port 
clogging does not occur. When‘ the ports 21 are punched, 
they may be punched from the inner surface of the 
strip 19 toward the outer surface in order to avoid 
forming a bur on the inner surface which might catch 
lint or arrest its progress to the port opening and point‘ 
of maximum temperature for disintegration. 
The burner strip 19 is composed of thin material as 

described so that the inner surface runs substantially as 
hot as the outer surface as a result of the ?ames issuing 
from the ports 21. Moreover, the material of which the 
strip 19 is composed preferably has a heat conductivity 
as low or lower than that of the carbon steel tube 11 so 
that there is a high temperature gradient between the slots 
or ports 21 and the edges 24 of the burner strip 19. Thus, 
the tube 11 runs relatively cool, notwithstanding the high 
temperature of the slot portion of the burner strip 19 at 
the base of the ?ame. A suitable material for the burner 
strip 19 has been found to be stainless steel, particularly 
the’ chromium type of stainless steel which is not corroded 
when exposed to sulfur-bearing gases and will withstand 
higher temperature than carbon steel. This is especially 
important when LP or manufactured gas is used which 
may have .a ?ame temperature of about 1200° F., not 
far from the critical temperature for carbon steel. Heat 
resisting steel, however, minimizes grain growth and there 
fore minimizes permanent deformation. It also has a 
somewhat lower heat conductivity than carbon steel. In 
the embodiment, illustrated, the burner strip 19 is com 
posed of twenty gage stainless steel, which is approxi 
mately .035 inch in thickness. Such thin strip runs very 
hot at the lower surface immediately adjacent the slot 21 
and causes incineration of any lint drawn to the slot 21. 
As explained more fully hereinafter, where only two 

rows of slots or ports are provided a heater ?n may be 
utilized for increasing temperature of the burner strip. 
We have found, however, that with three rows of ports 
the ?ame is brought down close to the ports to increase 
temperature of the burner strip and obtain satisfactory 
incineration of lint. The arrangement permits delivering 
sufficient gas to generate 25,000 B.t.u.’s an hour for each 
square inch of port area without blowing the ?ame away 
from the port as well as permitting greatly reduced gas 
delivery without ?ashback. ' 

For preventing ?ashback even with fast burning gases 
with a high‘ rate of ?ame propagation such as manufac 
tured gas having high percentage of hydrogen, the slots 21 
are made narrow, ‘being no wider than the thickness of 
the strip 19, preferably slightly less, for example, .030 
inch in the case of twenty gage stainless steel strip. Con 
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4 
sequently, the burner is‘ adapted to all usual fuel gases 
inciuding natural gas, mixed gases, manufactured gas, 
LP gas. Moreover, it is unnecessary to employ drilled 
ports or ports having long bore or axial length in order 
to cause the rate of gas ?ow to be greater than the rate 
of ?ame propagation. We have found that it is the maxi 
mum width of the port rather than the cross-sectional area 
of the port which determines the susceptability to ?ash 
back. 

In order to permit use of one pilot burner for several 
adjacent burners, each burner may be provided with a 
can", -over device 35 which overhangs an end port for 
transferring flame to an adjacent burner to ignite it. 
Although in the embodiment of FIGS. -1 to 5 staggered 

slots of equal length have been described and illustrated, 
it will be understood that the invention is not limited’ 
thereto and if desired, as shown in FIG. 7, a central ‘row 
of slots 36 may be employed of shorter length than the 
outer rows of slots; or as illustrated in FIG. 8, slots 37 
may be employed of equal length and aligned crosswise 
as well as lengthwise. 

Although by way of example, constructions had been 
described having three rows of slots, it will be understood 
that the invention is not limited to a speci?c number of 
rows of slots and does not exclude a construction having 
more or less rows, including a construction as in FIGS. 
9 ‘and 12, for example, having two rows of slots. More 
over, if desired, means may be provided for increasing the 
temperature of the burner strip 39 immediately adjacent 
the slots 38 for enhancing the incineration of lint which 
may be drawn‘to the under surface of the slots 33. As 
illustrated in FIG. 10, a burner strip 39 is employed 
fabricated of two strips with ‘cent up edges 41, having a 
heater ?n 42 between the strip portions 41 and joined 
thereto in a suitable manner as by welding, for example. 
The heat of the ?ame issuing from the slot 38 impinges 

upon the ?n 42 to elevate the temperature thereof caus 
ing likewise a relatively high temperature of the strip 39 
adjacent the slots 38. In the form of burner illustrated 
in FIG. 11, the tin 42 is tapered to a lower height at the 
smaller end 12 of the tube to control port temperature 
precisely. ' 

It will be understood, however, that the invention is not 
limited to the use of a separate heater ?n 42. For ex 
ample, an integral heater ?n 43 may be formed in a burner 
strip 44 of sufficient Width to allow for bending up a 
central portion doubled back as illustrated in FIG. 13 to 
form the integral ?n 43. Milled or sawed or punched 
slots have been illustrated in FIGS. 2, 3, 6, 8 and 9, but 
it will be understood that the invention is not limited 
thereto and if desired lanced slots 45 may be utilized 
as illustrated in FIGS. 12 and 13. The lanced slots 45 
are formed by striking up portions of the material of the 
burner strip 44 to form de?ectors 46 which direct the 
isitrejgn of gas issuing from the slots 45 against the heater 
n . 

Certain embodiments of the invention and certain meth~ 
ods of operation embraced therein have been shown and 
particularly described for the purpose of explaining the 
principle of operation of the invention and showing its 
application, but it will be obvious to those skilled in the 
art that many modi?cations and variations are possible, 
and it is intended, ‘therefore, to cover all such modi?ca 
tions and variations as fall within the scope of the inven 
tion. 
What is claimed is: 

. 1. A lint free gas burner comprising a mixing tube hav 
mg an open end for-entry of gas and air and having a 
portion of flat con?guration lying in a plane, wherein the 
?at portion is formed as a burner strip with two longi 
tudinal areas and with slots in each and a heater ?n is 
provided between'the two areas for elevating the ‘tempera 
ture of the slotted portion of the burner strip. 

2. A lint free gas burner as in claim 1, wherein the 
burner strip is fabricated with transversely bent center 



3,177,923 
5 

portions and the heater ?n constitutes a strip of sheet 
material between said transversely bent portions joined 
thereto. 

3. A gas burner as in claim 1, wherein the heater ?n 
constitutes a folded up central portion of the burner strip 
and the heater ?n is integral with the remainder of the 
burner strip. 

4. A burner as in claim 3, wherein the slots constitute 
lanced ports on either side of the heater ?n. 

5. A lint free gas burner comprising a mixing tube hav 
ing a gas inlet and an elongated opening, and a burner 
strip across said opening composed of sheet metal of the 
order of .035 inch in thickness having elongated parallel 
slots therein of the order of .03 inch in width and over 
0.3 inch in length. 
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