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This invention relates to a grid port structure
for gas burners and more particularly to a grid
pot structure for gas burners using 100% primary
air and operable with either natural or manufac-
tured gas.

It is an object of this invention o 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 com-
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 isg 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. w.’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—8§ of Figure 1;

Fig. T 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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Pig. 9‘ is a sebtional view taken substantially

-along the line 9—39 of Figure 1.

Referring now to the drawings the invention
is shown embodied in a gas burner {1 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 12 connected between a gas
supply nozzle 13 and a burner head 16. Upon
leaving the mixing tube {2 the air-gas mixture
flows into a chamber I4 in the burner head 15
and in turn is subsequently discharged at rela-
tively low head pressure through a port structure
1T covering a relatively larger area, and compris-
ing a plurality of cell like ports 18.

The mixing tube 12 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 12 through a
bell mouth end 24 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
2 limiting value. Simultaneously, air is drawn
into the mixing tube 12 through an opening 23
formed in a shutter plate 24 disposed acrosg the
bell mouth end 21. The composite air-gas mix-
ture is, after leaving the throat portion 22, ex-
panded in the mixing tube. Herein the mixing
tube 12 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 te 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 3i. 'The sleeve mem-
ber 28 is of smaller diameter and is secured at its
lower end to the bottom member 31 as by weld-
ing. -The bottom 31 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 thata 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 i

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:-eonstruction inwhich the:static
pressure in the head is:greatly reduced:so:that
large quantities of -the:dir<gas mixture :imay be

aspirated and .discharged :at .a wxelatively law
:velocity. ‘This object is facilitated by construct- *

ing the pori structure #7-so that:it*has.a:normal
-rating at rated burner capacity:of approximately
one square ‘inc¢h:or ‘more:of :port area or:open-
‘ing per 1000 B.:'. u.'s:per hour.

£5-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 :a:moving mass is pro-
portional to the'velocity squared, it:follows from
:the above :examples ‘that swhereas !the ‘vélocity
‘ratios between the aforegoing two constructions
is.10:1 the energy:rdtio-is100:1. -Alow dischiarge
velogity .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 §1:in the present:-em-
‘bodiment of the invention'is:in:the:form of a-grid
structure mounted so as :fo he ‘disposed :at - the
upper end across ithe opening‘in ‘the cylindrical
sleeve "28. 'The'port structure:is"here:formed- by
spiraling a relatively wide ribbon 33 of heat re-
‘sisting alloysuch asNichrome :orthe like sbout
‘a core of substantially ‘the same.diameter:as the
slesve "29 and :building up .the ‘structure umtil
‘the outside diameter is approximately the:same
as the inside -diameter ‘of :fhe ‘sleeve 28 :so-that
ithe structure -can ‘be disposed -on the !interior
therect.
structure should be-such that a slight -amount
-of radial displacement-is permitted to provide:for
expansion -of the -structuxe; :i. =., between the
structure and -its .retaining support, .such as
.caused -during operation-of .the.burner. JPrefer-
ably the ribkon is.as thin.as possible consistent
with mechanical strength requirements. I have
found that ribbon of from .008.to..015 inch thick
and approximately % inéh in width gives en-
tirely satisfactory results. These figures are not
limiting figures but are’indicative ¢f magnitude
only. The ribbon is formed with spaced projec-
tions ‘84 -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
‘to 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 ahove grid structure abut against the opposite
-side -of -the next ribbon layer -so:as to -mairtain

Conventional
“burners-have somewhereiin the:neighborhood:of %

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

To maintain the ribbon in a fixed position in
the burner, a spider 35 having a plurality of
radially extending arms 37 is formed on the

underside of the grid structure §7 as shown by
-dotted lines in ‘Figure 1. It is apparent that the

arms 37 could be on the top of the port struc-
‘ture, if desired, or on both the bottom and the
top .of the ribbon structure. Herein the arms
37 are formed by rods or wire of suitable metal

‘to withstand temperature while at the same time

maintaining -the integrity of the port siructure.
The port structure may be supported by the sleeve
.28. For this purpose an annular shoulder 38 (see
Fig. 5) is provided on the interior of the sleeve 28
adjacent the upper end. The bottom outer pe-
ripheral edge of the grid structure rests on this
shoulder:38.and a split-ring 39 disposed between
an annular lip ‘&1 formed by ‘turning the upper
end.of thesleeve 28.inwardly abuts the top.outer

.peripheral edge.of:the grid. For purposes:of.ad-

ditional support, uprights 42 (see Fig. 4),.extend-
ing between the bottem 3{:.and an .intermediate
portion on the arms 37 of the.spider may be in-

.¢luded in ‘the assemily.

It will be recognized by those skilled in:the art
that:the grid port structure of the present:inven-
tion may as readily.be employed:in a rectangular

‘assembly of the ribbons 133, sinee the principles

of construction of the grid port structure of the
present invention.do not limit it .to the partic-
ular -epiral assembly illustrated in the drawing.
Likewise, it is to be understood that different ar-~

rangements, other:thanthat deseribed above, may
ke adopted for holding the ribbon assembly of
‘the grid port:structure:in assembled relation.

I have found that best operation results are
obtained when the projections :34 are dimen-
sioned sueh 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 .015 :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 spacingis increased :so that

the distance is greater than .021 inch the same
‘phenomenon -is noted with manufactured gas;

that is, in.some-instances -satisfactory results.are

-obtained and in others:the burner will notifune-
tion at all.
-spacing increased:to:approximately .035 inch be-

‘Natural gas can -be used with the

fore faulty operation eccurs. Due fo 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 limiting values. It is to be understocd 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 permif passage of the gas

stream, the size of the burner becomes imprac-

tical. ‘With ports-of the above dimensions, tests

showed ‘that at -rated.capacity the port loadings
were as low as 500=700 B.-t. u’s:per square:inch
per ‘hour compared ito conventional loadings of
6000-10,000 B. t. u.’s per hour. -On turn .down

‘the port-loading can be.reduced:toas low as 50-70

B. t. us per square inch per hour. Because of
the ‘low port loadings the ncises 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 exfremely 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 17 is
composed of a large number of individual pors
18 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 bheing oper-
ated in an inverted position. It is estimated that
the port temperatures in the zone of combustion
may apprroximate 1400 to 1500 degrees Fahren-
heit. Flash back is controled 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 .
Because of the break in the metal ribbon .

slits.
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 fiowing
through the individual ports 18.
heat is partly prevented from being conducted
to the bottom of the ribbon 23 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 16, the port passages {2, and
the flame zone. This added volume entails hlghex
velocity per unit of mass through the ports.18
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.i8
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 g2

Because the
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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 prineiples hereinbefore set forth
for constructing the mixing tube (2, the burner
body 16, and the port structure {7 .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 12. 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 21 of the

‘mixing tube 12 and thus positioned at a cold area

50-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 buiner tempera-

ture.. Thus, a constant fluid flow within required
limits irrespective of the burner port tempera-
tures tends to ke assured. Since the port struc-
tures 17, the burner head 1§, and the mixing tube
12 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

‘hurner.-

This control factor by the lumped remstance in
the form of the shutter 24 may be 111ustrated by
an-example.

Assume that the

Shutter resistance is .025’* water

‘Mixer throat resistance is .002”’ water

Port res1sta,nce is .005"" water

Due to heat, assume tha.t the port resistance
doubles to .010’’. 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 beas

.032 _.1785
vog7 192 — 3%

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
2 constant pressure gas system gas burners hav-

" ing the novel grid port structure of the present
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invention, constructed in accordance with the
principles set forth herein, do not require the
shutter. Therefore it is to be understood that
the grid port structure of the present invention
is in no way limited tc 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 same 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 meang for vary-
ing the air intake in accordance with the pres-
sure of the gas system angd with the type of gas
used. The shutbter 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-
ssure 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 {7 and the mixing tube {2 is relatively
-low -compared to the resistance of the. shutter
28, at-cold conditions the burher may aspirate
more air than will permit ignition or support
.combustion. Accordingly in the burner assem-
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

- 18 and operated by a thermal element 48, re- ¢

.sponsive to the port structure and burner tem-
perature. Thus, at cold hurner 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 417 to a shaft 48. The latter is formed by
‘a ‘U~-shaped rod, the ends 49 and 51 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 57 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 (1. 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 17 and burner increases as during
operation of the burner the helically wound hi-
_metallic ribbon 44 tends fo increase or decrease
the number and diameter of its convolutions.
Bince 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 fo 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.
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 2 away
_from engagement with the stop 45.

Thus, at cold temperatures the vane 43 will
restriet the quantity of air gas flowing to the
Jport _structure i1, yet when the burner is at.an

The 4
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such as shown in apzlication Serigl No.
‘of Peter 1. Hollian, filed July 19, 1959.

operates as a 180% primeary air binner, with

8

operating temperature the .vane-43 -will be fully
raised:so that the correct amount of air and gas

will.flow. to the port structure 7.

Frequently in utilizing burners of this  type
liquid contents from a pot or pan will hoil over
and -spill on the port structure. Some of the
liguid passes through the port structure 17 and

‘will be retained in the lower portion of the cham-

ber 4. ‘To.insure that the latter is drained-from
the chamber I inecline the mixing ftube 12 at
a slight angle with respect to the plane of -the
bottom portion as shown in Fig, 6. Thus, any
liquid - caught in the bottom of the cylindrical
head will be drained from the chamber -14
through the mixing tube 2.

As shown in-Figures 1 and 4 the head of the
burner is construected 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 angle brackets 8 mounted so
that one porticn- 82 is rigid with the outer pe-
riphery of the sleeve 28 and-the other portion £4
overlies the port structure {7. In a similar man-
ner right angle brackets .65 are affixed to a top
disc 57 of a siimmer purner §8. The respective
brackets are in alinement as shown in Figure 1
and are disposed in a common piane in spaced
relation above the port structure #7. If desired,
the ‘burner may ke burned under a plate with
relatively low clearances in the srder of ¥ to &
of an inch.

This burner construction does not -have -an
inherent turn-down ratio sufficient to meet sim-
mer burner requirements. Conseguently, when
utilized as a top burner in a stove it is-necessary
to employ a simmer burner. As shown in Fig. 4
the simmer 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 28 and is supported by a collar
68 aftached to a miixing tube 71 of the simmer

burner and resting on a land 72 on the bottom
31 about the opening 73 through-which the mix-

ing tube projects for connection to a gas supply

nozzle 74.
‘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 cireulate
about the chamber {4 and will be discharzed
through the port structure {7 in a stream having
vortex characteristics. This is desirable from

‘an operating standpoint since a low pressurs

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 Tormed by the top area of the port
structure and 'a vessei or plate on the burner.
By placing the ‘simmer burner 4% as shown in
the drawings it is located in this compensated
pressure area; thus, the simmer burner does nos
have to operate in a high pressure area and a5 a
result its operation is stabilized.

"Where desired the burner may be uiilized as an
intermediate buiner in a fAash ignition system,
185545
I such
instances it is to he understood that the hurner

gas mixture at the burner being utilized to vrep
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.

I claim: .

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
g0 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-
rezistant material in spaced side-by-side rela-
tion, each said ribbon segment being formed at
cne 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
jformed 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.

VICTOR R. ABRAMS.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
715,300 Schaefer ___ o Deec. 9, 1992
769,568 Robertsetal, .._.____ Sept. 6, 1904

1,428,146 Clefton ___._________ Sept. 5, 1922
1,443,338 Barber . . Jan. 30, 1923
1,641,350 Nieberding __________ Sept. 6, 1927
1,682,148 Risinger ... -- Aug. 28, 1928
1,896,286 Burnsetal. __________ Feb. 7, 1933
1,964,638 Kreidel __ .. ____ June 26, 1934
2,023,624 Tullis e Deec. 10, 1935
2,210,069 Ensign ________._____ Aug. 6, 1940
2,435,391 Gunderman _______.__ Feb. 3, 1948
2,480,658 JONes — - Aug. 30, 1949




