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4 Claims. 

My invention provides a burner construction 
particularly adapted for use in connection with 
furnaces for producing uniform heat distribution 
from a ?aming gas spread in sheet form over a 
wide area to cover and heat or heat-treat mate 
rials or articles. 1 r 

The invention provides means for and a meth 
od of producing uniform distribution of gas that 
is subsequently emitted at a constant and uni 
form quantity rate and in sheet form with a rela 
tively slow movement. By my invention the 
pressure of the gas is raised, and then the stream 
flow is alternately and repeatedly expanded and 
contracted in advance of its ignition and delivery 
to the furnace. Particularly, the invention pro 
vides means for producing a gas and air mixture 
at a relatively high pressure and uniform dis 
tribution through all parts of an extended burner, 
and then impinging the gas and air mixture to 
produce reversal of flow to eliminate the velocity 
pressure head, and repeatedly and alternately ex 
panding and contracting the stream of the gas 
and air mixture to produce uniform local dis 
tribution within the burner and delivery into the 
furnace by a slow moving stream that is emitted 
at uniform quantity rate’ throughout the length 
of an extended narrow opening or a plurality of 
aligned closely positioned slots. 
The invention also provides a burner structure 

that may be readily varied to produce desired 
flame characteristics and desired ?ame lengths 
and also desired gas and air stratification to ren 
der the burner applicable to varied requisites as 
to heat treatment of articles and materials and 
as to different dimensional relations existing in 
furnaces of different forms and/0r used for dif 
ferent purposes. I i 

The invention consists in other features and 
advantages which will appear from the following 
description and. upon examination of the draw 
ings. Burner structures containing the inven 
tion may partake of different forms and may be 
varied in their details and used to conduct vari 
ations of the method and still embody or involve 
the use of my invention. To illustrate a practical 
application of the invention, I have selected a 
burner as an example of the various structures 
that contain the invention and shall describe the 
selected structure hereinafter, it being understood 
that certain features of the invention may be 
used to advantage without corresponding use of 
other parts of the invention and without depart 
ing from the spirit of the invention as presented 
in the claims. The particular burner structure 
selected is shown in the accompanying drawings. 

(Cl. 158—118) 
Fig. 1 is a View of a vertical, transverse section 

of the burner. Fig. 2 illustrates conventionally 
the furnace and the connections of the burner 
with a source of supply'of air under pressure and 
a source of supply of fuel gas. 
of a horizontal section of the burner. Fig. 4 is ‘a 
longitudinal, vertical section of a part of the 
burner structure. Fig, 5 illustrates the details of 
a fuel pipe connection in the burner structure. 
The burner structure I may be used in con 

nection with a glass furnace 2. The burner 
structure I is located in position to deliver a mix 
ture of fuel gas and primary air and secondary air 
through a suitable port 3 in a furnace, the prod 
ucts of combustion being withdrawn from the fur 
nace through a port 4 that connects with the 
stack 6 of the furnace. The fuel gas is directed 
from a source of supply through a pipe I I to the 
burner structure and is‘ controlled by a suitable 
valve I2. The air is conducted from a source of 
supply of air under pressure through a pipe I3 to 
the burner structure and is controlled by suitable 
valves, such as the valve I4 and a damper or 
slide I6. The pressure of the gas from the source 
of supply of fuel gas is at the usual low pressure 
and less than the air pressure that is conveyed to 
the burner structure through the pipe I3. 
The portion of the air controlled by the valve 

I4 is directed through a nozzle 20 into a passage 
way through which the gas also moves to the 
burner structure. The nozzle 20 is located in and 
extends through a chamber 2I. The fuel gas 
enters the chamber so as to surround the nozzle. 
Consequently, the higher pressure of the air op 
erates injector-wise to draw the gas from the pipe 
I I and produce a pressure in the passageway lead 
ing to the burner structure that is greater than 
that of the gas as delivered by the pipe II. If 
the pressure of the source of supply of gas is not 
sufficiently high, it may be raised by any suitable 
pressure means to a pressure substantially the 
same as that of the pressure of air and delivered 
to the burner and the injector nozzle may be 
omitted. Preferably the flow of the stream from 
the source of supply‘of gas under its raised pres 
sure and the source of supply of air under pres 
sure should be in the same direction in'the con 
duit leading to the burner. The velocity of 
stream of air and gas mixture as it leaves the 
burner and enters the furnace is controlled by 
varying the volume of the air and gas mixture 
and the relative gas and air quantities are con 
trolled by control of the primary air quantity. 
The nozzle 2G may be formed of a metal tube, 

one end of which press-?ts the interior of the 

Fig. 3 is a view ‘ 
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2 
pipe l9, and the other end is swedged or other 
wise reduced in diameter to discharge the air 
into the gas stream at a relative high velocity 
rate. The gas enters the leg of the T 22, while 
the pipe ! 9 is connected to one of the arms of the 
T, and the pipe 23 is connected to the other arm 
of the T and is in axial alignment with the nozzle 
29. The nozzle extends through the T, and the 
air delivery end part is surrounded by the fuel 
gas. 
The pipe 23is connected to a pipe 26 located 

above a box 21. ‘The ends of the pipe 25 are con 
nected by pipes 28 to the ends of a pipe 29 that 
conducts the air and gas mixture into a plurality 
of metal shells 3! located inthebox 21. I 
The box 21 may be formed of channel irons 

32 and 33 that form the top and bottom and the 
ends of the box. 
interior of the box are substantially the same as 
the corresponding dimensions of the port 3. The 
port 3 may extend the width of the furnace. The 
box is-connected to the furnace so asto cover the 
port. . . 

_A plurality of shells 3li'are located in the box. 
The shells 31 may be of any desired length. They 
are'mounted contiguous to each other and extend 
the length of the’ port. The cross section of the 
shells at right angles‘to their longitudinal cen 
tral axis are substantially elliptical, the ‘sides 
having the smaller curvature being slightly 
?attened as shown in Fig. 1. The side parts 39 
of‘ the shells extend intothe port 3, and are pro 
vided with openings ill. The ori?ce or opening 
4| of each shell. is made in the-form of a’ slot 
extending the full length of the shell. The ex 
terior and'i'nterior surfaces of each shell flare 
venturi-wise from the opening 4! toward the cen 
tral part of the shell. The side part 42 of the 
shell is closed and sharply curves but with de 
creasing curvature jalong the top and bottom 
walls of the shell. The pipe 29extends through 
the ends?of the box-_ 21 and the shells. The side 
walls 43 of the shells have openings that ex 
teriorly fit the pipe 29. To ?xedly locate the 
shells on the pipe 29, their ends may be provided 
with cars 44, and‘ a rod 45 extends through the 
ends of the box 2’! and the cars 41!. The/pipe 
29 has. an exteriorv diameter slightly less than 
the vertical dimension of‘ the interior of each 
shell toform restricted passageways or narrow 
openings of small vertical dimension intermedi 
ate the pipe and the inner surfaces of the top 
and bottom of the shell. . 

If desired, a single shell may be used extend 
ing the length of the port.3 of the furnace. Pref 
erably. a plurality of shells of shorter length are 
used for convenience of mounting and substitu 
tion andto readily‘obtain various ?ame widths. 
In the form ofconstructionillustrated, the shells 
have lengths of from 8" to 12". The shells are 
closely positioned end to end and deliver the gas 
throughout the length of the port of the furnace 
in' aisubstantially continuous sheet. 
Thepipe 29 is provided witha plurality of open 

ings-48. The openings are located in the sides of 
the pipe away'from the openings 13% of the shells 
and direct the streams of gas mixture that flow 
with considerable velocity by reason of ‘the‘rela 
tively high pressure of the gas in the pipe toward 
the sharply curved’ end parts 42 of the shells 
where‘ the flow of the gas is reversed andvlos'es 
itsvelocity head pressure. It expands within the 
shells between the pipe 29 and the closed end 42 
of each shell and'at a very much reduced pres 
sure andreduced rate of ?ow passes through the 

The height and length of the. 

resultant localized'heating at the port. 

2,131,977 
restricted areas 5| and 52 between the pipe 29 
and the end part 39 of the shell Where it again 
expands. It then passes through the slot or open, 
ing 4! and the port 3 into the furnace at a rela 
tively low pressure. Thus, the gas stream is raised 
in pressure and is then reversed in its direction 
of ?ow by impingement and then repeatedly ex 
panded and constricted which insures substan 
tially’ perfect distribution and uniform emission 
throughout the length of the ori?ces or openings 
Iii into the furnace. . ' 

The relative high pressure to which the gas and 
air'mixture is subjected enables uniform distribu 
tion of the gas and air'mixture at substantially 
a uniform pressure per square inch in the pipe 29; 
and consequently the gas mixture will pass 
through the openings 48 into all of the shells at 
the. same pressure. per square inch. If the gas 
mixture at. the pressure produced in the pipe 29 
were directed toward the openings 4|, the velocity 
of its emission from the shells would cause im 
mediate local burning of the gas inzclose proxim 
ity to the port opening and prevent progressive 
flame propagation. By. thereduction or elimina 
tion of the velocity pressure and the repeated 
alternate expansion and contraction of the-gas 
stream within the shells, the gas pressure and 
the rate of flow of thestream of the gasmixture 
is reduced to cause the gasv mixture to be emitted 
in the form of a slow moving stream and pre 
vent a turbulent or rapid mixture of ignited’ga's 
with the secondary air in the furnace and the 

The 
steady uniform relatively slow movement of the 
gas enables- p-rogressive combustion‘ of the. fuel 
gas according. to its rate of movement over the 
surface of the material and‘ consequently pro 
duces a sheet of flame of uniform heat emissivity 
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having a width equal substantially to the length . 
of the port and a length that may be'controlled 
according to the gas quantity delivered to the 
furnace. ' . 

The stream of the gas and’ air mixture from 
the shells is delivered into a stream of secondary 
air that moves at the same or a slightly less or 
slightly greater rate according to the results it 
is desired to accomplish in the furnace. ‘The 
secondary air is directed from the source of sup 
ply .of air by the pipe l3, to a drum 6|. 'The 
quantity that is thus directed to the ‘drum BI 
is controlled by the slidable damper I6. The 
drum 6| is connected to a. second drum 62 by 
means of relatively large pipes 63» thatvinter 
connect the two drums ata plurality of spaced 
points to distribute the stream ?ow of- the air 
over the interior of the drum 62, The movement 
.of the air through the pipes 63 is controlled by 
slidable dampers 64. The drum 62 has an open 
side that extends the length of the drum 62 and 
is surrounded by the ?anges 65 that are. secured 
to the ?anges of the channel irons 32 and 33 by 
suitable nuts 66. A wire screen 61 of ?ne mesh 
is located intermediate theg?anged edges of the 
shell and the box and- operates to produce uni-> 
form distribution of the secondary air and sub 
stantially the same quantity rate ?ow through 
different parts of the box‘ 21. The air flows 
above and below the shells 3! .and through the 
port 3 into the furnace and above and below the 
stream of air and gas mixture that ?ows from 
the shells‘ 3|. The secondary air quantity. taken 
with the'primary air quantity is. such as to en; 
able- complete combustion of‘ the fuel'gas in ad-‘ 
vance of its‘entran'ce into the stack‘ 6." The rate 
of flow of the secondary air maybe regulated 
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and varied by the dampers. The amount of the 
secondary air that flows above the shells as com 
pared with the amount that ?ows below the 
shells may be varied by raising or lowering the 
shells relative to the central horizontal plane of 
the box 21. Thus, if desired, the shells may be 
lowered to increase the quantity of secondary 
air that is directed above the flame whereby the 
flame may be blanketed to protect the crown and 
produce a high rate of transmission of the heat 
to the material or articles to be heated or heat 
ireated. By regulating the gas quantities and 
primary and secondary air pressures, the ?ame 
may be extended to the outlet of the furnace or 
may be terminated at any point within the fur 
nace. Its luminosity may be varied, and also its 
oxidizing or de-oxidizing characteristics may be 
varied. 
The heat of the ?ame normally heats'the shells 

3| and the pipe 29 and causes expansion of the 
shells relative to the box. To provide for the 
expansion of the shells 3| relative to the box 2'! 
a ring II is located on the pipe 29 within an 
opening 72 formed in each end of the box. A 
heat-resisting washer, of the type well known in 
the art, is located on opposite sides of the ring 
ll. Preferably the ends of the pipe 29 are 
threaded as at 73, and nuts ‘M are located on the 
threaded ends of the pipe to clamp the shells, the 
washers, and the rings together. The pipes 28 
that extend laterally from the ends of the pipe 
29 will permit the expansion of the shells and 
movement of the rings ll Within the openings 
12 and afford considerable play as between the 
shells and the box. 

I claim: 
1. In a burner structure, a plurality of shells, 

means for directing fuel gas under pressure 
against end parts of the inner surfaces of the 
shells to simultaneously produce reversal of flow 
and expansion of the gas within the shells, the 
other end parts of the shells having aligned 
oblong gas outlets, the shells having restricted 
gas passageways located intermediate the said 
end parts of the shells and the said outlets. 

3 
2. In a burner structure, a shell having an in 

terior curved surface at one end of the shell, a 
pipe located in the shell forming restricted pas 
sageways above and below the pipe, means for 
introducing fuel gas under pressure into the 
pipe, the pipe having an opening for directing 
a stream of fuel gas against the curved surface , 
to cause impingement of the fuel gas stream and 
reversal of its ?ow toward the passageway, the 
shell having an opening at the other end of the 
shell for releasement of the fuel gas from the 
shell. 

3. In a burner structure, a shell having an in 
ner cylindrical surface, the inner cylindrical sur 
face having a substantially elliptical form in a 
plane at right angles to the axes of the cylin 
drical surface, one end of the shell having ‘a slit, 
a pipe for introducing fuel gas into the shell, the 
pipe having an opening for impinging the fuel 
gas against the part of the inner surface of the 
shell having the maximum curvature, and caus 
ing a reverse flow and expansion of the fuel gas 
in the shell, the other end of the shell having a 
slit for liberating the gas from the shell. 

4. In a burner structure, a shell having an in 
ner cylindrical surface, the inner cylindrical sur 
face having a substantially elliptical form in a 
plane at right angles to the axes of the cylin 
drical surface, one end of the shell having a slit, 
a pipe having an outer diameter slightly smaller 
than the smaller'inner diameter of the shell and 
located centrally with respect to the shell and 
forming restricted passageways intermediate the 
proximate surface portions of the pipe and the 
shell for introducing fuel gas into the shell, the 
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pipe having an opening for impinging the fuel ' 
gas against the part of the inner surface of the 
shell having the maximum curvature, and caus 
ing a reverse flow and expansion of the fuel gas 
in the shell and movement of the gas through the 
restricted passageways, the other end. of the 
shell having a slit for liberating the gas from 
the shell. 

FRANZ G. SCHWALBE. 
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