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Patented Mar. 24, 1953 2,632,300 

UNITED STATES PATENT OFFICE 
2,632,300. 

COMBUSTION STABILIZATION MEANS HAV 
ING IGNITER GRILL, HEATED BY PILOT 
BURNER, 

Witold Brzozowski, Waltham, Massassignor to 
Thermal Research & Engineering Corp., 
Waltham, Mass., a corporation of Delaware. 
Application August 3, 1949, Serial No. 108,316 

12 Claims. (Cl. 60-39.72) 
1. 

This invention relates to a burner, and more. 
particularly, a burner wherein fuel in fluid form. 
is mixed with a column of air, moving there 
through under pressure, and burned therein. 
The invention is especially useful in its applica. 
tion to jet propulsion, to which use, however, it 
is not restricted. 
The present, application is a continuation in 

part of my copending application, Serial No. 
650,305, filed February 26, 1946, now Patent. No. 
2,625,795. An important problem in designing, apparatus, 
for burning fluid fuel diffused in a column of 
air moving through a chamber or tube, is that. 
of maintaining ignition of the fuel. The diffi 
culty of solving this problem is augmented as 
the velocity of the fuel-air mixture increases. 
Another important problem is that of complet 
ing combustion of the fuel in a reasonable length. 
of chamber or tube. In my said copending ap 
plication, Serial No. 650,305, there is disclosed 
an apparatus comprising a tube through which 
air passes at high velocity. Within the tube are 
disposed, in order along the path of the moving 
air column, a fuel-supply element, a flame pre 
server in the form of a shell extending trans 
versely across; the interior of the tube, and an 
igniter grill comprising a plurality of Substan. 
tially parallel stream-lined igniter webs extend 
ing in line across the tube, each at right angles. 
to the major axis of the flame preserver. shell. 
The igniter webs are heated to incandescence by 
the fuel-air mixture, and in turn, spread, the 
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flame, make possible complete combustion of the 
fuel-air mixture in a space of restricted length, 
and reignite the mixture if its combustion be-, 
comes interupted. 

I have now found that, under certain condi 
tions, a different type of flame preserver from 
that disclosed in my aforesaid copending patent 
application may be advantageously employed. 
Under such conditions, I have also found it of. 
advantage to employ a different design of igniter 
web, and to space and arrange these igniter webs 
within the chamber or tube in different manner 
from that disclosed in my aforesaid copending 
patent application. 
According to the present invention, the fuel 

supply element may, take the form of a stream 
lined conduit extending across the chamber or 
tube. in the path of the moving column of air, 
and the outlet of this element may be along its 
downstream side. Also, in accordance, with the 
invention, the flame:preserver, shell may extend 
across; the chamber or tube...at right angles to 
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2 
the major axis of the fuel-supply.. element; or 
the flame preserver shell may be annular inform 
and disposed in the tube coaxially therewith. 
Finally, the present invention contemplates an 
igniter grill formed by disposition of the igniter. 
webs, in a succession of ranks each in line across 
the chamber or tube. Special designs of igniter 
webs...may be employed to advantage. 
The invention is illustrated by way of example, 

in the accompanying drawings, in which 
Fig. 1 is a broken longitudinal mid-section 

through a burner constructed and arrangedac 
cording to the invention; 

Fig. 2 is across-section taken on the line II-II 
of Fig. 1, the section being shown on an enlarged 
Scale; s v. ; : :"... . . 

hig. 3 is an enlarged section taken on the line 
III-III of Fig. 1; s - . . . . . .'; ... -- . . . . . . . . . . .1- - - 

Fig. 4 is an enlarged perspective fragmental 
view of one of the igniter webs shown in Fig.1; 

Fig. 5 is a cross-section taken on the line V-V 
of Fig. 1, the section being shown on an enlarged 
Scale; - - - - - - 

Fig. 6 is a broken longitudinal mid-section 
taken on the line VI-VI of Fig. 5, showing in 
cross-section one type of igniter grill and one 
arrangement of a plurality of igniter webs; 

Fig. 7 is a fragmental.longitudinal mid-section 
through another burner having therein a dinier 
ent type of flame preserver; ' '.' * * * * * * * v- - - - - :r. 

Fig. 8 is a cross-section taken on the line 
VIII-VIII of Fig. 7; . . . . . . . . . . . . . . . . . . . . . . . 

Fig. 9 is a cross-section taken on the line 
IX-IX of Fig. 7; -- . . . . . . . , ra ' '...' ... . - - - - - - 

Fig. 10 is a broken longitudinal mid-section 
similar to that illustrated in Fig.6 showing in 
cross-section another type of igniter grill and 
one arrangement of a plurality of igniter webs 
having a different form; 

Fig. 11 is a broken longitudinal mid-section 
similar to those illustrated in Figs. 6 and 10, 
showing another type of igniter grill arrange 
ment, the igniter webs which form the grill hav 
ing the form of those shown in Fig. 10; 

Fig. 12 is across-section through a single 
igniter web of a different type from those illus-" 
trated in Figs. 6, 10 and 11; and 

Fig. 13 is a cross-section through an igniter 
web of still a different type. ::. . . . . . . . . . . -- - - - 

Referring now to the drawings, and particu 
larly to the embodiment. illustrated in Figs. 1. 
to 6 inclusive, there is provided a chamber, here. 
shown as a tube 5, through which a column of 
air is moved at high-velocity. In order to form. 

re are disposed within the tube.   
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5 in downstream succession, a fuel Supply ele 
ment 6, a flame preserver 7, and an igniter 
grill 8. 
The fuel-supply element comprises a stream 

lined conduit extending transversely within the 
tube. 5. A pipe 9 suitably coupled, as at 20, to 
the fuel-supply element, carries thereto a fluid 
fuel which is discharged into the moving air col 
umn through a constricted opening 2 extending 
longitudinally of the element along its down 
stream side. Since the fuel is discharged into 
the moving air column substantially completely 
across the tube 5, diametrically thereof, the 
fluid fuel is diffused within the moving column 
of air to provide a fuel-air mixture, which con 
tinues to move along the tube 5 at a high 
Velocity. 
Within the chamber, or tube fs, downstream 

from the fuel-supply element 6 and extending 
transversely of the tube, is positioned the flame 
preserver 7. Because the velocity of the fuel-air 
mixture may be greater than the rate of flame 
propagation, the flame preserver 7 is designed to 

O 

5 

20 

emit a flame continuously for constantly igniting 
the mixture. The flame preserver is illustrated as 
being positioned diametrically of the tube 5 and 
at right angles to the major axis of the fuel 
supply element. The flame preserver 7, here il 
lustrated comprises a cylindrical shell having a 
comparatively narrow longitudinal entrance 
opening or slot 22 extending along its upstream 
side and a similar longitudinal exit opening or slot 
23 extending along its downstream side. Ob 
viously, the openings 22 and 23 need not be con 
tinuous but may be formed as a series of jux 

25 fuel-air mixture. 
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35 
taposed holes or orifices. Thus the fuel-air mix 
ture passing through the longitudinal Opening 22 
in the flame preserver has its velocity materially 
decreased as it enters the protected and Com 
paratively quiet area, within the unit. The longi 
tudinal opening 23 on the downstream side of the 
fame preserver permits the ignited fuel-air mix 
ture to leave the burner and to enter the nov 
ing unignited fuel-air mixture column beyond the 
burner. The cross-section of the longitudinal 
opening 22 is so related to the Volume Within the 
burner that the flame will not be blown out by the 
rapidly moving mixture external to the flame pre 
server. Igniting means is provided Within the 
unit. Thus, in the illustrated embodiment, a 
spark plug 24 projects through the tube i5 and 
into one end of the flame preserver T for ignit 
ing the fuel-air mixture therein. 
Because of the reduced velocity of the fuel-air 

mixture within the flame preserver, it is possible 
to maintain combustion therein continuously de 
spite the high velocity of the external fuel-air 
mixture. Consequently, the ignited fuel-air mix 
ture which leaves the flame preserver through its 
downstream longitudinal exit opening or slot 23 
mixes with the unignited fuel-air mixture and 
constantly serves to ignite it across the diameter 
of the tube. 
As indicated by the dot-dash lines in Fig. 1, the 

flame issuing in a ribbon from the downstream 
longitudinal opening 23 across the Width of the 
burner, expands in wedge formation as the fuel 

40 

4. 
combustion of the fuel-air mixture therein, unless 
special provision were made for spreading the 
flame at a point near the burner. 

Accordingly, the edges 25 of the longitudinal 
exit opening 23 may be spread apart to reduce 
the velocity of the fuel-air mixture immediately 
adjacent the downstream opening 23, and thus to 
Widen the ignition wedge at the flame preserver. 
Such arrangement is shown in Fig. 1. Further 
more, and of greater importance, the igniter grill 
8 is positioned in the path of the ignition Wedge 

to receive heat from the burning fuel-air mix 
ture and to transfer such heat outwardly in the 
tube 5 beyond the normal outline of the ignition 
wedge. Thus the flame may be spread more 
rapidly and nearer to the flame preserver than 
would otherwise be the case; and the required 
length of tube for effecting complete combustion 
may be materially reduced. 
In the embodiment illustrated in Figs, 1 to 6 the 

igniter grill 8 is formed of a plurality of T-shaped 
igniter webs 26, positioned in the tube 5 at right. 
angles to the longitudinal axis of the flane pre 
server, with their heads 2 toward the Oncoming 

Although the heads 27 of the 
T-shaped igniter WebS 26 are shown as being con 
tinuous, such is not necessarily the case. The 
igniter webs here shown are positioned in Suc 
cessive ranks, each rank comprising a plurality 
of webs in parallel spaced relationship across the 
tube. Three such ranks are illustrated in Fig. 6, 
although more or fewer may be employed. AC 
cordingly, when the ignited fuel-air mixture 
meets the first rank of igniter webs, it impinges 
upon the heads of the T-Shaped WebS, heating 
the webs to incandescence. The heat received by 
each head is conducted outWardly from the cen 
tral portion of the head into the path of the un 
ignited fuel-air mixture, which it ignites. The 
tail 28 of the T-shaped web 26 is protected by its 
head 2 from the Cooling action of the unignited 
fuel-air mixture Which strikes the Web. The tail, 
therefore, acts efficiently to conduct heat away 
from the center of the Web and to ignite the un 
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air mixture is progressively ignited. Because of 
the high velocity of the fuel-air mixture, this igni 
tion wedge expands at a small angle having its 
apex at the longitudinal exit opening or slot 23. 
This is the case even when the velocity of the mix 
ture is not in excess of the rate of flame propaga 
tion. In consequence, a very Substantial length 
of tube Would be required to permit complete 

70 
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ignited mixture Which comes in contact With it. 
The successive ranks of Webs act similarly. Also, 
the T-shaped igniter Web increases the boundary 
layer of both ignited and unignited fuel-air mix 
ture in contact with the Web. In other words, a 
greater surface of the fuel-air mixture column 
meets the surface of the igniter web than would 
be the case if it Were of Stream-lined shape, and 
the effectiveness of the Web is thus increased by 
its shape. Accordingly, the entire fuel-air mix 
ture may be ignited considerably nearer to the 
flame preserver 7 than Would otherwise be the 
case, and a shorter tube 5 Suffices to effect con 
plete combustion of the mixture. 

It is further noted that, if for any reason Surges 
Of pressure or of fame occur in the tube, the igni 
ter grill Will act to maintain continuing combus 
tion. 
Applicant's invention is not limited to a flame 

preserver comprising a cylindrical shell and ex 
tending diametrically acroSS the tube 5. Another 
type of flame preserver Which has been operated 
Successfully is illustrated in Figs. 7, 8 and 9. This 
unit a is constructed in the form of a hollow an 
nulus, and is disposed concentrically within the 
tube 5 where it is supported as by fins 29. The 
flame preserver a has a narrow circular en 
trance opening or slot 22a in its upstream side 
and a similar circular exit opening or slot 23a in 
its downstream Side, and Spacers 30. Within the 
unit may serve to hold its two annular parts to 
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gether. The edges 25a of the exit opening or slot 
23d, are preferably spread apart in the Same man-'. 
ner and for the same purpose as the edges 25 illus 
trated in Fig. 1. Thus an expanding ring of 
burning fuel-air mixture leaves the annular flane 
preserver Ed, and tends to ignite a large propor 
tion of the unignited fuel-air mixture in the in-- 
mediate vicinity of the unit. 
Nonetheless, it is found desirable to employ 

an igniter grill downstream within the -tube's 5 
from the flame preserver Ta, in order to keep' 
the necessary length of the tube at a minimum. 

It is also noted that the invention contemplates 
igniter grills which are formed of webs differ 
ing from the T-shaped igniter Webs illustrated 
in Figs. 1, 4, 5 and 6. Thus, in the embodiment 
illustrated in Fig. 10, the igniter webs are formed 
as plane plates -26a disposed in parallel spaced 
relationship across the tube and positioned in 
successive ranks along the tube 5. Fig. 11 ill 
lustrates another arrangement of plane plates 
in which the individual webs are symmetrically 
spaced in successive ranks which define a V 
formation. Thus, whether headed or not, the 
individual WebS are positioned with edges thereof 
directed toward the onconing fuel-air inixture. 

Instead of employing the continuous T-formas 
tion of the igniter WebS 2S illustrated in FigS. 1, 
4, 5 and 6, the WebS may be formed in tWO parts 
as illustrated in Fig. 12. Such Weos are formed 
With their heads 2c completely separated from 
their tails 28c, the head and tail of each web 
being positioned in T-formation within the tube 
5 in the manner illustrated in Fig. 6. The ad 

vantage of this arrangement is that the tails are 
not cooled by the heads which are in contact 
with the unignited fuel-air mixture. The sep 
arate tails 28C may, therefore, attain and con 
duct to the unignited mixture a higher degree of 
heat than is possible in the webs 23. The head 
2c of such a Web is alone cooled by the unignited 
fuel-air mixture which impinges upon it, and 
the tail 28c is completely heated by the burn 
ing mixture with which it comes in contact. 
More efficient operation of the tail in spreading 
the fame is accordingly effected. Furthermore, 
the boundary layer of both ignited and unignited 
fuel-air mixture in contact With the Web is in 
Creased by this construction as explained above. 

Still "a different construction is illustrated in : 
Fig. 13 wherein an arrow-shaped head 27 d is 
provided on the upstrean side of a plate-like 
tail 28d. 

little obstruction to passage of the fuel-air mix 
ture through the tube 5. 

Admittedly, the igniter grill 8 offers some little 
obStruction to passage of the fuel-air mixture 
along the tube 5. However, the early and com 
plete Combustion of the mixture which is effected 
by the grill more than offsets this disadvantage. 

It is to be understood that the phraseology 
and terminology herein is employed for the pur 
pose of description and not of limitation. Fur. 
thermore, the particular forins of the invention 
here described and illustrated in the accom. 
panying drawings are presented merely as ex 
amples' of how the invention may be applied. 
Other forms, embodiments and applications of 

themselves to those skilled in the burner art, 
Ii claim: 

An igniter web of this form increases 
the boundary layer of ignited and unignited 
fuel-air mixture in contact therewith, but offers 
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the invention, coming within the proper scope 
of the appended claims, will readily: suggest 

6. 
mixtures moving. at high velocity, said: burner 
comprising: a tube through, which a column of: 
air passes; a fuel-supply, element in said tube.) 
for diffusing fuel into the column of air...to prosex. 
vide a fuel-air mixture; a flame preserver within . 
said tube downstream from said fuel Supply eley 
ment for continuously igniting, the fuel-air mix. 
ture; and a...plurality of Separate. parallellig, 
niter webs disposed downstream from said flame: 
preserver. in a succession of ranks each inline: 
extendings transversely, completely... acroSS: Said. 
tube, said Webs being-formed with heads directed. 
toward the oncoming fuel-air. mixture. in said. 
tube.: to...increase... the s. boundary layer of: both: 
ignited and unignited fuel-air, mixture...in cones, 
tact; thereWith and acting to receive heat. from: 
the burning fuel-air mixture: and to...give up. 
heat, to ignite, the unignited fuel-air, mixturers 
adjacent. Said: Webs. 

2. Aburner for burning a column of fuel-air: 
mixture mOWing at , high velocity, said burneri 
Comprising, a tube. through". Which a? column of 
air passes; a fuel-Supply element in said tube. 
for diffusing fuel into the column of air; to pro. 
Wide a fuel-air mixture; a fame preserver. Within, 
Said tube downstream from said fuel-supply ele 
ment for continuously igniting the fuel-air, mixe. 
ture; and a plurality of Tshaped igniter. Webs. 
disposed downstream from said fiane preserver: 
in - Substantially parallel spaced - relationships 
acroSS said tube, said T-shaped webs being: pos. 
sitioned. With their heads upstream to protecti 
their tails by their heads: from being cooled by.' 
the unignited fuel-air mixture adjacent said webs: 

3. A burner for burning a columni of fuel-air." 
mixture moving at high velocity, said, burner's 
Comprising a tuberthrough, which a columns of 
air paSSes; a fuel-Supply element in said tube for 
diffusing fuel into the column of air-to provides 
a fuel-air mixture; a flame preserver, within said . 
tube downstream from said fuel-supply elements 
for Continuously igniting the fuel-air mixture; 
Said fame preserver having a narrow entrance: 
slot on its upstream side and a similar exit slot 

5. On its downstream side, the edges of the exit 
slot of Said flame preserver being spread apart: 
outwardly of said flame preserver; and a plu 
rality of T-shaped igniter webs disposed-down 
stream from said flame preserver in substan 
tially parallel spaced relationship across said 
tube, said T-shaped webs being positioned with 
their heads upstream to protect their tails by 
their heads from being 'cooled by the unignited" 
fuel-air mixture adjacent said webs. 

4. A burner for burning a column of a fuel 
air mixture moving at a high velocity, said: 
burner comprising a tube through which a columna 
of air passes; a fuel-supply element in said tube 
for diffusing fuel into the column of air to pro 
vide a fuel-air mixture; a fame preserver within 
Said tube downstream from said fuel-supply ele 
ment for continuously igniting the fuel-air mix. 
ture, said flame preserver comprising a hollow 
Substantially annular unit disposed within said 
tube concentirically therewith having a narrow : 
circular slot on its upstream side and a similar 
slot on its downstream side; and a plurality of 
parallel igniter webs disposed downstream from 
Said flame preserver - each web extending trans 
Versely completely across-said tube, said: webs 
being disposed in a succession of ranks eachins 
line acroSS Said tube, said webs acting to receive. 
heat from the burning fuel-air mixtures and to 
give up heats to ignite; the unignited fuel-air. 

1. A burner for burning a column of a fuel-air is mixture adjacent said webs 
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5. A burner for burning a column of a fuel 
air mixture moving at high velocity, said burner 
comprising a tube through which a column of 
air passes; a fuel-supply element in Said tube 
for diffusing fuel into the column of air to pro 
vide a fuel-air mixture; a flame preserver within 
said tube downstream from said fuel-supply ele 
ment for continuously igniting the fuel-air mix 
ture, said flame preserver comprising a hollow 
substantially annular unit disposed within said 
tube concentrically therewith having a narrow 
circular slot on its upstream side and a similar 
slot on its downstream side, and a spark plug 
extending through Said tube into Said flame pre 
server for igniting therein the fuel-air mixture 
entering said flame preserver through its up 
stream slot; and a plurality of parallel igniter 
webs disposed downstream from said flame pre 
server, each web extending transversely com 
pletely across said tube, said webs being dis 
posed in a Succession of ranks each in line acroSS 
said tube, said webs acting to receive heat from 
the burning fuel-air mixture and to give up 
heat to ignite the unignited fuel-air mixture ad 
jacent Said WebS. 

... 6. A burner for burning a column of a fuel-air 
mixture moving at high Velocity, said burner 
comprising a tube through Which a column of 
air passes; a fuel-supply element in said tube 
for diffusing fuel into the column of air to pro 
vide a fuel-air mixture; a flame preserver within 
said tube downstream from said fuel-supply ele 
ment for continuously igniting the fuel-air mix 
ture, said flame preserver comprising a hollow 
Substantially annular unit disposed Within Said 
tube concentrically therewith having a narrow 
circular slot on its upstream side and a similar 
slot on its downstream side, and a Spark plug 
extending through said tube and into Said fiane 
preserver for igniting therein the fuel-air mix 
ture entering said flame preserver through its 
narrow upstream slot; and a plurality of T 
shaped igniter webs disposed downstream from 
said flame preserver in Substantially parallel 
Spaced relationship across said tube, said T 
shaped webs being positioned with their heads 
upstream to protect their tails from being cooled 
by the unignited fuel-air mixture, and said webs 
acting to receive heat from the burning fuel-air 
mixture and to give up heat to ignite the un 
ignited fuel-air mixture adjacent said webs. 

7. A burner for burning a column of fuel-air 
mixture moving at high velocity, said burner. 
Comprising a chamber through which a column 
of air paSSes; a fuel-Supply element in said cham 
ber for diffusing fuel into the column of air to 
provide a fuel-air mixture; a flame preserver 
within said chamber downstream from said fuel 
Supply element for continuously igniting the fuel 
air mixture, said flame preserver comprising a 
hollow substantially annular unit disposed within 
said chamber in the path of the unignited fuel 
air mixture having a narrow circular slot on its 
upstream side and a similar slot on its down 
stream side; and a plurality of T-shaped igniter 
WebS disposed downstream from said flame pre 
server in Substantially parallel relationship across 
Said Chamber in the path of the ignited and un 
ignited fuel-air mixture, said webs being po 
sitioned with their heads upstream to protect 
their tails from being cooled by the unignited 
fuel-air mixture, the tails of said T-shaped ig 
niter Webs being Separated from the heads there 
of to prevent direct conduction of heat from the 
tails by the heads of said WebS, and Said WebS 
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8 
acting to receive heat from the burning fuel 
air mixture and to give up heat to ignite the 
unignited fuel-air mixture adjacent said webs. 

8. A burner for burning a Column of a fuel 
air mixture moving at high velocity, said burner 
comprising a tube through which the air passes; 
a fuel-Supply element in Said tube for diffusing 
fuel into the Column of air to provide a fuel-air 
mixture; a flame preserver within said tube down 
Stream from said fuel-Supply element for con 
tinuously igniting the fuel-air mixture, said flame 
preserver comprising a hollow substantially an 
nular unit disposed within Said tube concentri 
cally therewith having a narrow circular slot 
On its upstream side and a similar slot on its 
downstream side; and a plurality of T-shaped 
igniter WebS disposed downstream from said 
burner in substantially parallel spaced relation 
ship acroSS said tube, said webs being positioned 
With their heads upstream to protect their tails 
from being cooled by the unignited fuel-air mix 
ture, the tails of said T-shaped igniter webs 
being Separated from the heads thereof to pre 
vent direct conduction of heat from the tails by 
the heads of Said webs, and said webs acting 
to receive heat from the burning fuel-air mix 
ture and to give up heat to ignite the unignited 
fuel-air mixture adjacent said WebS. 

9. A burner for burning a column of a fuel 
air mixture moving at high velocity, said burner 
Comprising a tube through which a column of 
air passes; a fuel-Supply element in said tube 
for diffusing fuel into the column of air to pro 
Wide a fuel-air mixture; a flame preserver Within 
Said tube downstream from said fuel-Supply ele 
ment for continuously igniting the fuel-air mix 
ture, said flame preserver comprising a hollow 
Substantially annular unit disposed within said 
tube concentrically therewith having a narrow 
circular entrance slot on its upstream side and 
a Similar exit slot on its downstream side, the 
exit slot of Said flame preserver having its edges 
Spread apart outwardly, and a spark plug ex 
tending through said tube and into said flame 
preserver for igniting therein the fuel-air mix 
ture entering said flame preserver through its 
upstream slot; and a plurality of T-shaped ig 
niter webs disposed downstream from said flame 
preserver in Substantially parallel spaced rela 
tionship across said tube in the path of the ig 
nited and unignited fuel-air mixture, said T 
shaped webs being positioned with their heads 
upstream to protect their tails from being cooled 
by the unignited fuel-air mixture, and said webs 
acting to receive heat from the burning fuel-air 
mixture, and to give up heat to ignite any un 
ignited fuel-air mixture adjacent said webs. 

10. In a burner for burning a fuel-air mixture 
moving at high velocity through a chamber and 
having a flame preserver within the chamber 
for continuously igniting the fuel-air mixture: 
a plurality of T-shaped igniter webs disposed. 
downstream from the flame preserver across the 
chamber in the path of the ignited and unignited 
fuel-air mixture, said webs acting to receive heat 
from the burning fuel-air mixture and to give 
up heat to ignite the unignited fuel-air mixture 
adjacent Said Webs. 

11. In a burner for burning a column of a fuel 
air mixture moving at high velocity which com 
prises a chamber through which the air passes, 
a fuel-Supply element in the chamber for diffus 
ing fuel Within the column of air to provide a 
fuel-air mixture, and a flame preserver within 
the chamber downstream from the fuel-supply 
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element for continuously igniting the fuel-air 
mixture: a plurality of T-shaped igniter WebS 
disposed downstream from the flame preserver 
in a succession of ranks each in line across the 
chamber in the path of the ignited and unignited 
fuel-air mixture, said webs acting to receive heat 
from the burning fuel-air mixture and to give 
up heat to ignite the unignited fuel-air mixture 
adjacent Said WebS. 

12. A burner for burning a column of fuel-air 
mixture moving at high velocity, said burner 
comprising a chamber through which a column 
of air passes; a fuel-supply element in said cham 
ber for diffusing fuel into the column of air to 
provide a fuel-air mixture; a flame preserver 
within said chamber downstream from said fuel 
supply element for continuously igniting the fuel 
air mixture; and a plurality of separate parallel 
igniter webs disposed downstream from said pre 
server in a Succession of ranks each in line ex 
tending transversely completely acroSS Said 
chamber, said webs being positioned With their 

5 
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20 

O 
major cross-sectional dimensions extending in 
Substantial alignment with the direction of the 
combustion stream to receive heat from the burn 
ing fuel-air mixture and to give up heat to ignite 
the unignited fuel-air mixture adjacent Said 
Webs. 
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