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1. 
This invention relates to a grid port structure 

for gas burners and more particularly to a grid 
pot structure for gas burners using 100% prinary 
air and operable with either natural or manufac 
tured gas. 

It is an object of this invention to provide a 
novel grid port structure for gas burners which 
is of novel construction insuring the proper de 
sired flame port size at the burner. 
Another object of this invention is to provide a 

novel grid port structure for gas burners which 
is so constructed that large quantities of corn 
bustible air-gas mixture may be discharged at a 
relatively low velocity and which facilitates the 
operation of the burner as a 100% primary air 
burner. 
Another object of the invention is to provide 

an improved grid port construction for gas burn 
ers so constructed that combustion occurs imme 
diately adjacent to or to some degree in the ac 
tual ports so constructed that, though operating 
at temperatures which cause the port structure 
to incandesce, flash back is controlled. 
Another object of the invention is to provide 

a novel grid port structure for gas burners which 
When partially plugged by organic material burns 
and reduces the same to an ash because of the 
high air gas ratio and the intense heat at the port 
structure. 
Another object of the invention is to provide a ; 

novel grid port structure for gas burners in 
which the rated port loading is no greater than 
1000 B. t. u.'s per Square inch per hour. 
Other objects and advantages of the invention 

Will become apparent from the following detailed : 
description taken in connection with the ac 
companying drawings, in which 

Figure 1 is a top view of a burner with a cut 
away Section embodying my invention; 

Fig. 2 is an enlarged fragmentary view of the 
port structure; 

Fig. 3 is a sectional view taken substantially 
along the line 3-3 of Fig. 2; 

Fig. 4 is a transverse vertical sectional view 
taken substantially along the line 4-4 of Fig 
ure 1; - 

Fig. 5 is an enlarged fragmentary view show 
ing a construction utilized in mounting the port, 
structure in the burner head; 

Fig. 6 is a transverse sectional view taken sub 
stantially along the line 6-6 of Figure 1; 

Fig. 7 is a perspective view showing a dis 
charge end of a mixing tube; 

Fig. 8 is a sectional view taken substantially 
along the line 8-8 of Figure 1, and 
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Fig. 9 is a sectional view taken substantially 

along the line 9-9 of Figure 1. . 
Referring now to the drawings the invention 

is shown embodied in a gas burner of the 
totally aerated type constructed for use in a con 
ventional type gas stove. In general, gas and 
air for the burner are Supplied through an elon 
gated mixing tube 2 connected between a gas 
Supply nozzle 3 and a burner head 6. Upon 
leaving the mixing tube 2 the air-gas mixture 
flows into a chamber 4 in the burner head 6 
and in turn is subsequently discharged at rela 
tively low head pressure through a port structure 

covering a relatively larger area, and compris 
ing a plurality of cell like ports 8. 
The mixing tube 2 is preferably of a type per 

mitting effective expansion for regain; i. e., 
change of velocity to pressure energy. The gas 
initially enters the mixing tube 2 through a 
bell mouth end 2 and Subsequently flows through 
a relatively large restricted throat portion 22. 
Herein, the throat size is such as to accommo 
date approximately 12,500 B. t. u.'s or less per 
inch of throat area, per hour. It is to be under 
stood that this particular B. t, u. per square inch 
per hour relation is indicative of the Order of 
magnitude and is not intended in any sense to be 
a limiting value. Simultaneously, air is drawn 
into the mixing tube 2 through an opening. 23 
formed in a shutter plate 24 disposed across the 
bell mouth end 2. The composite air-gas mix 
ture is, after leaving the throat portion 22, ex 
panded in the mixing tube. Herein the mixing 
tube 2 adjacent the throat in the direction of the 
flow of the gas stream has a circular cross section 
(see Fig. 8) of conventional construction. The 
mixing tube 2 continues to flare outwardly and 
as shown in Fig. 9 may by transformation take a 
rectangular or other conveniently shaped cross 
Section. Preferably the mixing tube is dimen 
Sioned to provide for an expansion of about 1:10 
or more. This is not an absolute ratio but is rep 
resentative of the order of magnitude contem 
plated. 
The chamber 4 herein is in the form of an 

annular passage formed by concentrically dis 
posed sleeve members 28 and 29. The sleeve 
member 28 is of relatively large diameter and is 
Open at its upper end. At its lower end it is 
closed by a bottom member 3. The sleeve mem 
ber 29 is of smaller diameter and is secured at its 
lower end to the bottom member 3 as by weld 
ing. The bottom 3 also serves to support the 
end 32 of the mixing tube projecting through the 
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sleeve 28 to effect communication with the 
chamber 4. 

In conventional burners the gas supply nozzle 
and the mixing tube constitute a jet pump for 
converting the kinetic energy of the gas stream 
into pressure energy in the burner head, before 
the gas stream issues through the ports. The 
dimensional characteristics of these elements in 
conventional burners have been Such that a con 
siderable pressure is developed in the burner 
head; and, consequently the gas is discharged 
through the ports at a relatively high velocity. 
To obtain this high discharge velocity a rela 
tively high static pressure in the head is re 
quired. The gas jet and mixer tube: assembly 
which may be considered as the jet pump, is 
therefore working against a high discharge pres 
sure. Consequently, the amount of air that can 
be aspirated by the burner is extremely limited. 
Accordingly, my invention is concerned with a 
burner grid port constructionin which the static 
pressure in the head is greatly reduced; so that 
large quantities of the air-gaS mixture may be 
aspirated and discharged at , a relatively low 
-velocity. This object is facilitated by construct 
ing the port structure it. So that it has a normal 
rating at rated burner capacity: of, approximately 
one Square inch, or more; of poet area or open 
ing per 1000 B. :t. u.'s per hour. Conventional 
burners have somewhere in the neighborhood; of 

square-inch of port: opening per 1000 B.t. u.'s 
: per hour. It is to be understood that by in 
creasing the port opening the velocity of the 
gas discharged through the port is decreased. 
Since the kinetic energy. Of an Oving maSS is pro 
portional to the velocity squared, it folioWS from 
:the above examples that whereas the velocity 
ratios between the aforegoing two 'constructions 
is 10:1 the energy; ratio is 100:1. A low discharge 
velocity therefore means decreasing Overall en 
ergy losses. Thus, a greater total, amount of en 
ergy is available for aspirating the air. 
The grid port structure in the present: en 

bodiment of the inventionisinthesform of a grid 
structure mounted so as to be disposed at the 
upper end across the opening in the cylindrical 
sleeve 23. The port structure is hereformed by 
spiraling a relatively wide ribbon 33 of heat re 
sisting alloy such as Nichrome or the iike about 
'a core of Substantially the same diameter; as the 
isleave 29 and building up the structire until 
Ethe outside diameter is approximately the Sane 
as the inside diameter of the sleeve.28 so that 
the structure can be disposed on the interior 
thereof. 
structure should be such that a slight amount 
of radial displacement is permitted to provide for 
expansion of the -structure; i.e., between the 
structure and its retaining Support, Such as 

, caused during operation? of, the burner. Prefer 
ably the ribbon is as thin as poSSible, consistent 
with nechanical strength requirement.S. I have 
found that ribbon of from .008 to .015 inch thick 
and approximately is inch in width gives en 
tirely satisfactory results. These figures are not 
liaiting figures but are indicative of magnitude 
only. The ribbon is formed with spaced projec 
tions 36 of solid cross-section (See Fig. 2) Such 
as can be fashioned by rolling the ribbon 33 be 
...tween two rollers, coining between dies fashioned 
sto form the projections, or by any other Suitable 
method. The projections 34 herein project out 
wardly from one side of the ribbon and when in 

: the above grid structure abut against the opposite 
side of the next ribbon layer so as to -maintain 

Where required the diameter of the 
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4. 
the respective layers in spaced relation. It is to 
be understood that the projections 33 can be 
formed on either or both sides of the ribbon 33 
as desired. 

io maintain the ribbon in a fixed position in 
the burner, a Spider 36 having a plurality of 
radially extending arms 3 is for ined on the 
underside of the grid structure as shown by 
dotted lines in Figure 1. It is apparent that the 
arms 3 could be on the top of the port, struc 
ture, if desired, or on both the botton and the 
top of the ribbon structure. Herein the arms 
3 are formed by rods or wire of Suitable metal 
to withstand temperature While at the Saine time 
maintaining the integrity of the port structure. 
The port structure may be Supported by the sleeve 
29. For this purpose an annular shoulder 38 (see 
Fig. 5) is provided on the interior of the sleeve 23 
adjacent the upper end. The botton. Outer pe 
ripheral edge of the grid structure rests on this 
shoulder 33 and a split-ring 39 disposed between 
an annular lip is formed by turning the upper 
end of the sleeve 23 inwardly abuts the top outer 
peripheral edge of the grid. For purposes of ad 
ditional support, uprights A2 (See Fig. 4), extend 
ing between the bottom 3 and an intermediate 
portion on the arms 3 of the Spider may be in 
cluded in the aSSenly. 

It will be recognized by those skilled in the art 
that:the grid port structure of the present inven 
tion may as readily beenployed in a rectangular 
'assembly of the ribbons 33, since the principles 
of construction of the grid port structure of the 
present invention do not limit it to the partic 
ulai Spiral aSSembly illustrated in the dra Wing, 
Likewise, it is to be understood that differenta'- 
rangements, other than that described above, may 
be adopted for holding the ribbon asserably of 
the grid port: Structure: in asseinbled relation. 

I have found that best operation results are 
obtained when the projections 34 are dimen 
sioned such that the distance between two paral 
lel sides of each cell in the grid, that is, the dis 
tance between the layers of ribbon is approxi 
mately .015-.035 of an inch. With a spacing of 
;from .05 to .021 inch either natural, or manu 
factured gas can be used. When the spacing is 
less than .015 inch, in Some instances the burner 
will function properly and in others it will not 
operate. When the spacing is increased so that 
the distance is greater than .021 inch the Sane 
phenomenon is noted With manufactured gas; 
that is, in some instances satisfactory resultS. are 
obtained and in others the burner Will not func 
tion at all. Natural gas can be used with the 
spacing increased to approximately .035 inch be 
fore faulty operation occurs. Due to the wide 
-variety of gas utilized it is evident that these 
spacing figures are representative of the magni 
tude of the ports: spacing and are not in them 
Selves initing values. It is to be understood also 
that although the port spacings below .015 inch 
can be utilized, the resistance, offered by port 
"structure is Such that in Order to get enough 
'individual ports to permit passage of the gas 
stream, the Size of the burner becomes imprac 
itical. With ports of the above dimensions, tests 
showed that at rated capacity the port loadings 
were as low as 500-7C0 B..t. u's per Square inch 
per hour compared to convexational loadings of 
6000-10,000 B. t. u.'s per hour. On turn down 
the port loading can be reduced to as low as 50-70 
B. t. u.'s per square inch per hour. Because of 
the low port loadings the noises of combustion, 
attendant with conventional burners operated 
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with high primary air being aspirated, are elim 
inated. With the above port construction the 
head pressure in chamber 4 measures approxi 
mately .005 inch of water or less when the burner 
is in operation and with an average gas line pres 
sure. The available energy from a gas stream 
issued from an orifice or jet nozzle is dependent 
upon the initial pressure of the gas System. It is 
well known in the art that the pressure in com 
merical gas systems varies considerably. Varia 
tions occur both as to the type of gas; that is, 
whether it is natural or manufactured and also 
as to the specific type of gas. Moreover, the 
pressure varies as to the locality of the gas. 
Thus, under conditions in which the pressure of 
the gas system is extremely high the burner may 
be designed for head pressures up to as much as 
010 inch of water or to even .015 inch of Water 
in some cases. The aforegoing figures are indi 
cative of magnitude only and are not to be limit- ; 
ing figures due to the many variables connected 
with the initial gas pressure, type of gas, the 
purpose to which the burner is to be applied, and 
the like. 
Combustion takes place adjacent to or actually 

in the outer portion of the port exit passage. 
Despite the fact that the port structure T is 
composed of a large number of individual pors 
8 of a predetermined size as hereinbefore de 

scribed, the flame from each port merges with 
the flames of all the other ports so that in effect 
only one flame is visible, rising above the sur 
face of the structure. Although shown as a burn 
er in which the flame is directed in an upward 
direction, the burner is capable of being oper 
ated in an inverted position. It is estimated that 
the port temperatures in the Zone of combustion 
may approximate 1400 to 1500 degrees Fahren 
heit. Flash back is controlled by maintaining 
primary air in excess of the air-gas mixture 
which produces the most rapid flame propaga 
tion and also by providing individual port open 
ings small enough and deep enough to give high 
cooling or flame arrestor action. As a further 
aid in the control of flash back, in Some instances, 
I form successive slits 40 (see Fig. 3) in the rib 
bon 33 which in effect divide the ribbon into an 
upper portion and a lower portion joined to 
gether by narrowed portions between adjacent . 
slits. Because of the break in the metal ribbon 
the conduction of heat from the upper portion 
of the ribbon is minimized and consequently, the 
lower part of the grid structure is at a lower 
head temperature than the upper part. This is 
advantageous in that there is less heating, and 
of course less expansion, of the gases foWing 
through the individual ports f 8. 
heat is partly prevented from being conducted 
to the bottom of the ribbon 33 the top of the 
ports become hotter and consequently more ra 
diant heat is available for heating purposes. 
As the gas issues from the ports 8 it becomes 

heated and expanded due to its passage through 
the burner body 6, the port passages 2, and 
the flame Zone. This added volume entails higher 
velocity per unit of mass through the ports... 8 
and thereby leaves additional residual energy 
in the discharged stream. The residual energy 
is proportional to the velocity squared of the gas. 
The ports may operate at incandescence, so that 
the exit velocity through the individual ports, 9 
may in fact increase several times. In accord 
ance with illustrated embodiment of the present 
invention there is provided a burner constructed 
by which the flame port resistance is made a 

Because the 
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resistance. 

6 
relatively uninfluential part of the total System 
resistance so that the temperature increase of 
the port structure 7 has a comparatively minor 
appreciable effect on the operation of the burner. 

Following the principles hereinbefore set forth 
for constructing the mixing tube f2, the burner 
body 6, and the port structure it is possible 
to produce a burner, capable when cold, of aspi 
rating air. in excess of 150 percent of that re 
-quired for combustion. To obtain a desired mix 
ture a conventional shutter, such as the shutter 
24, may be added ahead of the bell mouth of the 
mixing tube 2. This acts as a throttling means 
and introduces a lump resistance to air flow 
which is a large part of overall system resistance 
of the burner after its addition. Preferably the 
throttling mechanism, herein in the form of the 
shutter. 24, is placed at the inlet end 2 of the 
mixing tube 2 and thus positioned at a cold area. 
so as to handle primary air which has not been 
materially affected by variations of burner tem 
peratures and thus preserves a relative uniform 
resistance to flow irrespective of burner tempera 
ture. Thus, a constant fluid flow within required 
limits irrespective of the burner port tempera 
tures tends to be assured. Since the port struc 
tures T, the burner head 6, and the mixing tube 
2 have relatively low resistance losses, their 
change in resistance with changing burner head 
temperatures induces changed systemic resist 
ances compatible with practical operation of the 
burner. 
This control factor by the lumped resistance in 

the form of the shutter 24 may be illustrated by 
an example. 
Assume that the 

Shutter resistance is .025' water 
Mixer throat resistance is .002' water 
Port resistance is .005'' water 
Due to heat, assume that the port resistance 

In first case, the total resist 
ance is .032'; and in the second case, .037'. 
Since flow varies as to square root of head, flow 

ratios will be as 

w.032 .1785 
W.037.192 =93% 

or a 7% decrease in flow due to increased port 
Actually in practice, as flow de 

creases, there will be a corresponding decrease 
in shutter and other system resistances so that 
actual overall change in flow will be less than 
above indicated. 
The shutter is also important from a stand 

point of constructing certain types of burners. 
However, in many instances, for example with 
a constant pressure gas system gas burners hav 
ing the novel grid port structure of the present 

8) 

Shutter. 

(5 

invention, constructed in accordance with the 
principles set forth herein, do not require the 

Therefore it is to be understood that 
the grid port structure of the present invention 
is in no Way limited to use in a burner assembly 
which includes the shutter. Due to the fact that 
in the field, however, pressures for gas systems 
are not the Sane for different localities and for 
different types of gases, it is sometimes desirable 
to have a substantially universal burner of the 
type herein disclosed to provide means for vary 
ing the air intake in accordance with the pres 
sure of the gas System and with the type of gas 
used. The shutter disclosed herein may be used 
for this purpose. By constructing the burner so 
that over 150% of the air required for combustion 
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is supplied without the shutter 24 in position, it 
is evident that a considerable range of adjust 
ment is possible with the shutter 24 mounted as 
shown in the drawings. By way of example. 
only, the shutter 24 permits adjustment of the 
flow of air whereby it is possible, to provide all 
primary air for combustion to a burner rated at 
9000 B.t. u.'s and operating with gas system pres 
Sure ranging from 10 inches of Water to 4 inches 
of water from rated capacity to a 7:1 turn-down. 

Despite the fact that the resistance of the port 
structure T and the mixing tube 2 is relatively 
low compared to the resistance of the shutter 
;24, at cold conditions the burner may aspirate 
more air than will permit ignition or support 
Combustion. Accordingly in the burner assen 
bly illustrated in the drawing, I utilize a choke 43 
(see Fig. 7) disposed in the air-gas, stream for 
controlling the flow thereof through the ports 
8 and operated by a thermal element 44, re 

Sponsive to the port structure and burner ten 
perature. Thus, at cold burner temperature the 
amount of air admitted by the burner is re 
stricted, yet when the burner is hot the correct 
amount of air will be aspirated. The choke 43 
herein is in the form of a vane hinged by ears 
46 and 47 to a shaft 48. The latter is formed by 
a U-shaped rod, the ends 49 and 5 of which are 
Supported by lugs 52 and 53 on opposite sides of 
;the end 32 of the mixing tube. An intermediate 
portion of the U-shaped rod overlies the end 32 
of the tube in the head to form the shaft 48. The 
thermally responsive element 44 is fashioned 
from a bi-metallic ribbon helically wound in 
Spaced relation about the shaft 48. One end 54 
of the Wire is attached to the vane 43 as by being 
inserted in a pocket 56 formed on the vane 43. 
An opposite end 5 of the wire is pinched around 
the shaft 48 in elastic frictional contact. This 
latter construction in effect provides a load limit 
friction clutch. The thermally responsive ele 
ment 44 is in spaced relation with and below the 
port structure 7. Thus, the temperatures of the 
burner and the port structure influence the tem 
perature of the thermal element and cause the 
latter to Operate. When the temperature of the 
port structure and burner increases as during 
Operation of the burner the helically wound bi 
metallic ribbon 44 tends to increase or decrease 
the number and diameter of its convolutions. 
Since one end 57 of the ribbon frictionally en 
gages the shaft 48, with drag greater than the 
drag of the vane 43, the opposite end 54; i.e., the 
end secured to the vane 43 is caused to swing 
about the shaft 48 with a spring like action. The 
..rotation of the end 54 of ribbon secured to the 
vane. 43 causes the latter to be raised until it 
engages a Stop 45...herein secured to the burner 
Overlying the end 32 thereof disposed in the 
chamber 4. Upon continued action of the rib 
bon 44 the end 57 frictionally engaged with the 
shaft 48 moves relative to the shaft, permitting 
slippage between the respective parts. When the 
port structure 7 cools as when the burner is 
turned off, the reverse action takes place. The 
end of the ribbon 57 pinched over the shaft 48 
frictionally engages the latter and the end 54 
of the ribbon engaging the vane 43 rotates with 
a Spring like action in a direction to return the 
Vane 43 to its original position restricting the 
flow of gas through the mixing tube f2 away 
from engagement with the stop 45. 

Thus, at cold temperatures the vane 83 will 
restrict the quantity of air gas flowing to the 
port structure , yet when the burner is at an 
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bottom portion as shown in Fig. 6. 

Operates as a 29% primary air bing, with 

8 
operating temperature the vane 43 will be fully 
raised so that the correct amount of air and gas 
willflow to the port structure, i. 

Frequently in utilizing burners of this type 
liquid contents from a pot or pan Will boil. Over 
and Spill on the port structure. Some of the 
liquid passes through the port structure i and 
Will be retained in the lower portion of the cham 
ber 4. To insure that the latter is drained from 
the chamber I incline the mixing tube 2 at 
a slight angle With respect to the plane of the 

Tills, any 
liquid caught in the bottom of the cylindrical 
head will be drained from the chamber . 4 
through the mixing tube 2. 
AS Shown in Figures 1 and 4 the head of the 

burner is constructed for use on a gas range. To 
inSure that a plane Surface is formed on which 
the pots, pans, and the like may be supported, a 
rack 59 is provided. In the present instance this 
is formed by right ange brackets 8 mounted so 
that one portion 62 is rigid with the outer pe 
riplery of the sleeve 28 and the other portion 64 
Overlies the port Structure . In a siilar nan 
ner right angle brackets 66 are affixed to a top 
disc 3 of a simer burner 68. The respective 
brackets are in allinement as shown in Figure 1 
and are disposed in a comimon plane in spaced 
relation above the port structure . . if desired, 
the burner may be burned under a plate with 
relatively low clearances in the order of 4 to 
of an inch. 
This burner construction does not have an 

inherent turn-down ratio sufficient to meet sim 
mer burner requirements. Consequently, when 
utilized as a top burner in a stove it is necessary 
to employ a simmer burner. As shown in Fig. 4 
the Sinner burner is of the type disclosed in my 
Copending application, Serial No. 731,704, filed 
‘October 23, 1947. The latter is disposed within 
the sleeve member 29 and is supported by a collar 
69 attached to a mixing tube of the simmer 
burner and resting on a land 2 on the bottom 
3 about the opening 3 through which the mix 
ing tube projects for connection to a gas supply 
nozzle 7. 
‘AS shown in Figure 1, the mixing tube 2 is 

disposed to discharge the air gas stream into the 
chamber 4 in a manner to produce controlled 
tangential flow. Thus, the gas will circulate 
about the chamber 4 and will be discharged 
through the port structure in a stream having 
Vortex characteristics. This is desirable from 
an operating standpoint since a low pressure 
area, Will tend to be created on the interior of 
the vortex which counteracts a normally high 
preSSure condition created by resistance in the 
passageway formed by the top area of the port, 
structure and a vessei or plate on the burner. 
By placing the sinner burner & as show in 
the drawings it is located in this compensated 
pressure area; thus, the sinner burner does not 
have to Operate in a high pressure area, and as a 
result itS Operation is stabilized. 
Where desired the burner may be utilized as an 

intermediate bui'ilar in a flash ignition system, 
Such as shown in application Serial No. 105,555 
of Peter I. Holman, filed July 9, 1939. in Sch 
instances it is to be understood that the burier 

gas mixture at the burner being utilized to pre 
agate flame through a flash tube without requir 
ing the aspiration of secondary air, as in con. 
Ventional burners. 
While I have shown a particular burner em 
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bodying the grid port structure of my invention, 
it is to be understood that I do not wish to be 
limited thereto since the grid port structure of 
the present invention may be used in other and 
different burner assemblies and it is therefore 
contemplated by the appended claims to cover 
any such modifications as fall. Within the true 
spirit and scope of my invention. 

cairn: 
1. In a gas burner, a port structure comprising 

a gridwork having a plurality of cells in closely 
spaced relation, said grid work being fashioned 
So that said structure comprises an upper por 
tion, a lower portion and connecting portions in 
tegral with said upper and lower portions, Said 
connecting portions being of relatively small 
cross section whereby to minimize the heat con 
ducted through said connecting portions be 
tween a higher temperature side of the port 
structure and a lower temperature side of the 
port structure. 

2. In a gas burner, a flame port structure 
formed by a plurality of ribbon segments of heat 
resistant material in spaced side-by-side rela 
tion, each said ribbon segment being formed at 
cine side with a plurality of transverse protru 
sions of solid cross-section extending down that 
side of the ribbon segment and spaced relatively 
far apart lengthwise of the ribbon segment and 
abutting against the adjacent side of the next 
ribbon segment to space apart the ribbon Seg 
ments and define a cellular construction of the 
assembled ribbon segments, said protrusions and 
the adjacent sides of adjacent ribbon Segments 
defining a plurality of upwardly-extending re 
cesses which are elongated lengthwise of the 
ribbon segments and which provide a relatively 
short separation between adjacent ribbon Seg 
mentS. 

3. The structure of claim 2, Wherein the Sepa 
ration between adjacent ribbon segments is from 
.015 inch to .035 inch and the thickness of each 
ribbon segments is less than the separation be 
tween adjacent ribbons. 

4. In a gas burner, a flame port structure 
formed by a plurality of ribbon segments of heat 
resistant metal in spaced side-by-side relation, 
each said ribbon being formed with a plurality 
of triangular transverse protrusions of Solid 
cross-section extending entirely down that side 
of the ribbon segment and spaced relatively far 
apart lengthwise of the ribbon segment and abut 
ting against the adjacent side of the next ribbon 
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segment to space apart the adjacent ribbon Seg 
ments and to define a plurality of four-sided up 
Wardly-extending fuel passages which are Open 
above and below the ribbon assembly, each said 
fuel passage defined by said protrusions and the 
adjacent spaced sides of adjacent ribbon Seg 
ments being elongated lengthwise of the ribbon 
segments and defining a relatively short separa 
tion between adjacent ribbon segments. 

5. The structure of claim 4, wherein the sepa 
ration between adjacent ribbon segments is from 
.015 inch to .035 inch and the thickness of each 
ribbon Segment is less than the Separation be 
tween adjacent ribbons. 

6. In a totally aerated gas burner, a burner 
head, and a flame port structure mounted on 
said head, Said flame port structure including a 
plurality of ribbon segments of heat resistant 
material in Spaced side-by-side relation, each said 
ribbon segment being provided at one side with 
a plurality of Spaced transverse protrusions of 
Solid CrOSS-Section extending the entire height of 
the ribbon and Spaced relatively far apart length 
wise of the ribbon segment and abutting against 
the adjacent side of the next ribbon segment to 
Space apart the ribbon segments and define a 
cellular construction of the assembled ribbon seg 
ments, said protrusions and the adjacent sides 
of adjacent ribbon segments defining a plurality 
of upWardly-extending recesses which are elon 
gated lengthwise of the ribbon segments and 
which provide a relatively short separation be 
tween adjacent ribbon segments. 
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