
June 1, 1965 F. HAAG ’ ' 3,136,331 

' MULTIPLE PULSE JET BURNER WITH COOLING MEANS 

Filed July 24, 1962_ 

mum/r0? 
Franz HAAG 

774.2444 1 Jfr/Q, 
In‘: Wrap/wry: 



United States Patent 0 
1 

3,186,381 
MULTIPLE PULSE JET BURNER WITH 

COOLING MEANS 
Franz Haag, Plochingen (Neckar), Germany, assignor to 
Junkers & Co. G.m.b.]l-I., Wcrnau (Neckar), Germany 

Filed July 24, 1962, Ser. No. 212,048 
Claims priority, application ‘Germany, Aug. 2, 1961, 

J 20,393 
11 Claims. (Cl. 122—24) 

The present invention relates to burners in general, and 
more particularly to improvements in burners of the type 
known as pulse jet or resonance duct burners. Still more 
particularly, the invention relates to a pulse jet burner 
which is suited for heating of water and other types of 
liquids. 

It is one of the objects Glf my invention to provide a 
very simple and comparatively inexpensive burner with 
good e?iciency. 

Another object of the invention is to provide a burner 
wherein the ?uid which requires heating may be used for 
cooling the burner walls so that the heating operation 
may be carried out in two stages. 
A further object of the invention is to provide a novel 

cooling system for a pulse jet burner which is constructed 
and assembled in such a way that each wall of the burner, 
including such wall or walls which are not accessible from 
the outside, may be cooled in a very simple and highly 
e?‘icient manner. 
An additional object of the invention is to provide a 

' ethod of forming the wall of a pulse jet burner with 
one or more coolant-conveying internal channels. Still 
another object of the instant invention is to provide a pulse 
jet burner wherein such specially formed Wall or walls 
separate the individual fuel combustion chambers from 
each other. 
A concomitant object of the invention is to provide a 

greatly simpli?ed composite multi-chamber pulse jet 
burner. 
With the above objects in view, the invention resides in 

the provision of a pulse jet ‘burner which comprises a hol 
low tubular mantle and substantially radially extending 
wall means accommodated in and subdividing the interior 
of the mantle into a plurality of substantially segmental 
combustion chambers each of which is provided with an 
inlet for the combustible mixture and an outlet for prod 
ucts of combustion. In accordance with another feature 
of my invention, the burner comprises means for cooling 
the wall structure in the mantle, and this cooling means 
may assume the form of one or more internal channels 
de?ned by the wall means and separated from the combus 
tion chambers so that water or another coolant admitted 
through the inlet of the channel or channels cools the wall 
means and may thereupon ?ow about the mantle to be 
heated to requisite temperature. 
The wall means may assume the form of pairwise ar 

ranged plates having portions Which are in full or partial 
face-to-face abutment with each other and substantially 
trough-shaped portions which are mirror symmetrical 
with respect to each other and which together de?ne one 
or more coolant-conveying channels. . 
The novel features which are considered as character 

istic of the invention are set forth in particular in the ap 
pended claims. The invent-ion itself, however, both as to 
its construction and its method of operation, together with 
additional objects and advantages thereof, will be best 
understood from the following detailed description of cer 
tain speci?c embodiments with reference to the‘ accom 
pany-ing drawings, in which: 
FIG. 1 is an axial section through a pulse jet burner 

which embodies one form of my invention; . I 
FIG. 2 is a transverse section as seen in the direction 

of arrows from the line II—II of FIG. 1; 
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vFIG. 3 is a side elevational view of a wall or partition 

which forms part of the burner shown in FIGS. 1 and 2, 
the view of FIG. 3 being taken in the direction of arrows 
as seen from the line III-III of FIG. 1; and 

FIG. 4 is a fragmentary sect-ion through a pair of co 
operating walls which form part of a slightly different 
burner. 

Referring now in greater detail to the drawings, and 
?rst to FIG. 1, there is shown a burner of the pulse jet 
or resonance duct type which comprises a tubular mantle 
3 here shown as a hollow cylinder of heat-resistant me 
tallic material, and this mantle accommodates a specially 
constructed and mounted wall structure 4, 5 which sub 
divides its interior into a pair of segmental combustion 
chambers 1, 2 each of which assumes a semicylindrical 
shape because the wall structure extends radially (i.e., 
diametrally) of and in the axial direction of the mantle. 
The con?guration of the chambers 1, 2 is shown in FIG. 
2, and it will be noted that these chambers have inlets 
1a, 2a respectively connected with supply pipes 17, 18 
through which a combustible mixture may enter the 
burner to be ignited in the manner as known in the art of 
conventional pulse jet burners, whereupon the products 
of combustion developing during ignition of combustible 
mixture in the chambers 1, 2 are respectively evacuated 
through outlets 1b, 2b and enter resonance ducts 19, 20 
provided at the lower axial end of the mantle 3, as viewed 
in FIG. 1. The pipes 17, 18 are respectively provided 
with substantially radially extending fuel admitting noz 
zles 16, 15 so that the combustible mixture is formed in 
these pipes downstream of the respective nozzles when 
the fuel is mixed with air entering through the upper ends 
of the pipes 17, 18, as viewed in FIG. 1. The means for 
supplying air to the pipes 17, 18 and the means for sup 
plying gaseous, liquid or comminuted solid fuel to the 
nozzles 15, 16 form no part of this invention and, there 
fore, are not shown in the drawings. 

In accordance with an important feature of my inven 
tion, the wall structure 4, 5 is cooled by water or another 
suitable coolant and, to this end, the wall structure de?nes 
a continuous internal channel 9 which is separated from 
the combustion chambers 1, 2 and whose inlet 9A (at or 
near to the upper axial end of the mantle 3, as viewed in 
FIG. 1) is connected to a coolant admitting pipe 14 
through which cold water is pumped from a suitable 
source in a direction indicated by the arrow so that a 
stream of water ?ows continuously through the channel 9 
to cool the wall means 4, 5 and to enter the intake end of 
a coolant receiving pipe 12 which is connected to the out 
let 9B of the channel at or near to the lower axial end of 
the mantle 3. In the embodiment of FIGS. 1 to 3, cool 
ant entering through the pipe 14 is the medium which is 
being heated by products of combustion developing in the 
chambers 1, 2 and, therefore, the pipe 12 is coiled about 
the mantle to make sure that the ?uid discharged at 13 
is heated to requisite temperature. In other words, the 
stream of coolant entering at 14 is subjected to a ?rst heat 
ing action while ?owing along the channel 9, and there~ 
upon to a second heating action while ?owing through 
the coiled pipe 12. 
The wall structure comprises a pair of walls ,4 and 5 

whose marginal portions 10, 11 are secured to the inner 
side of the mantle 3 by welding seams extending in par 
allelism with and located at the diametrically opposite 
sides of the burner axis. It will be seen that the walls 
4, 5 assume the form of plates having ?at portions 8, 8a 
which are in at least partial face-to-face abutment with 
and which are welded or otherwise bonded to each other, 
and substantially trough-shaped portions 6, 7 which to 
gether de?ne a leak proof channel 9. It will‘ be noted 
that each trough-shaped portion is of substantially semi 
circular cross-section so that the cross-section of the con 
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duit formed by these portions is circular. FIG. 3 shows 
that the portion 7 of the wall 5 meanders back and forth 
substantially diametrally of the mantle 3 and between 
the marginal portions It), 11. The trough-shaped por 
tion 6 of the wall 4 is mirror symmetrical to the por 
tion 7. 

In accordance with my method, the Wall structure may 
be formed as follows: In the ?rst step, the walls 4, 5 are 
placed face~to-face and are welded together along their 
respective portions 3 and 8a. In the next step, a pres 
sure ?uid is admitted between the portions 6 and 7 to 
deform the walls and to impart to the portions, 6, 7 the 
shape ‘of troughs. 
FIG. 4 illustrates a portion of ‘a modi?ed wall struc 

ture 134, 105 which’ may be utilized in the burner of 
FIG. 1. The wall portions 108, 108a are at least par 
tially welded to each other and the wall portions 1%, 197 
de?ne a coolant-conveying channel 109 of oval cross-sec 
tion. 
The burner of my invention may be utilized in connec 

tion with combustible mixtures which preferably com 
prise gaseous fuel, but it will be readily understood that 
the burner is equally useful ‘for operation with liquid, 
pulverulent or comminuted solid fuel-s. It is equally pos 
sible to subdivide the interior of the mantle 3 into three, 
four or more segmental combustion chambers without in 
any way departing from the spirit and scope of my in 
vention. Such modi?cations are so obvious that they can 
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be readily comprehended without ‘additional illustrations. 7 
For example,’ by providing a second radially extending 
wall structure at right angles to the structure 4, 5 or 
104, E05, the internal space of the mantle 3 may be 
subdivided into four separate combustion chambers. 
Of course, it is not necessary to form the mantle 3 as 

a onepiecestructure since it is equally possible to as 
semble this mantle of two or more sections or shells. 
Thus, and referring to FIG. 2, the composite multi-cham 
ber burner of my invention may be assembled by Welding 
.the wall 4 to a ?rst semicylindrical shell corresponding 
to the right-hand half of the mantle 3, by welding the 
wall 5 to a second semicylindrical shell corresponding 
to the left-hand half of the mantle 3, and by thereupon 
welding the wall portions 8, 8a to each other. It is often 
su?’icient if certain isolated zones of the wall portions 8, 
8a are connected by welding as long as they insure that 
the wall portions 6, 7 form a coolant-conveying channel. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can, 
by apply current knowledge, readily adapt it for various 
applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential charac 
teristics of the generic and speci?c aspects of this inven» 
tion and, therefore, such adaptations should and are in 
tended to be comprehended within the meaning and range 

a of equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: V 

1. A pulse jet burner arrangement, comprising a hol 
low tubular mantle; substantially radially extending wall 
means provided in and subdividing the interior of said 
mantle into a plurality of substantially segmental com 
bustion chambers, each of said chambers having inlet 
means comprising an inlet pipe arranged to deliver a‘ 
supply of air to the respective chamber and a fuel pipe 
connected to said inlet pipe and arranged to deliver fuel 
thereto so that the‘fuel mixes with the air in said‘inletu 
pipe to form a combustible mixture which then enters the 
respective chamber, and outlet means comprising a reso 
nance duct through which products developing during 
combustion of such mixture are evacuated from the re 
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mentioned inlet means; and coolant receiving means con 
nected with said last mentioned outlet means. 

2. A pulse jet burner arrangement, comprising a hol 
low tubular mantle; substantially radially extending Wall 
means provided in and subdividing the interior of said 
mantle into a plurality of substantially segmental com 
bustion chambers, each of said chambers having inlet 
means comprising an inlet pipe arranged to deliver a 
supply of air to the respective chamber and a fuel pipe 
connected to said inlet pipe and arranged to deliver fuel 
thereto so that the fuel mixes with the air in such inlet 
pipe to form a combustible mixture which then‘enters 
the respective chamber and outlet means comprising a 
resonance duct through which products developing during 
combustion of such mixture are evacuated from the re 
spective chamber, said wall means having substantially 
plate-like ?rst portions which are in at least partial face 
to-face abutment with each other and second portions 
which de?ne continuous coolant-conveying channel 
means separated from said chambers and said channel 
means having inlet and outlet means; coolant admitting 
means connected with said last mentioned inlet means; 
and coolant receiving means connected with said last men~ 
tioned outlet means, said coolant receiving means com 
prising a coiled pipe surrounding said mantle so that a 
coolant admitted through the inlet means of said channel 
means is being heated first while passing through said 
channel means and thereupon while passing through said 
pipe. 

3. A pulse jet burned arrangement, comprising a hoi 
low tubular mantle; substantially radially extending pair 
wise arranged Wall means provided in and subdividing 
the interior of said mantle into a plurality of substan 
tially segmental combustion chambers, each of said cham 
bers having inlet means comprising an inlet pipe arranged 
to deliver a supply of air to the respective chamber and 
a fuel pipe connected to said inlet pipe and arranged to 
deliver fuel thereto so that the fuel mixes with the air in 
said inlet pipe to form a combustible mixture which then 
enters the respective chamber and outlet means compris 
ing a resonance duct through which products develop 
ing during combustion of such mixture are evacuated 
from the respective chamber, said wall means having 
?rst portions which are in at least partial face-to-face 
abutment with each other and second portions which de 
?ne coolant-conveying channel means separated from said 
chambers, said channel means having inlet and outlet 
means; coolant admitting means connected with said last 
mentioned inlet means; and coolant receiving means con 
nected with said last mentioned outlet means. 

4. A pulse jet burner arrangement, comprising a hol 
low cylindrical mantle; pairwise arranged Wall means pro 
vided in and extending substantially diametrally with re 
spect to said mantle, said wall means having spaced mar 
ginal portionsdisposed at the opposite sides of the axis 
of and secured to said mantle soas to subdivide the in 
teriorr'of said mantle into a pair of substantially semi 
cylindrical combustion chambers, each of said chambers 
having inlet means comprising an inlet pipe arranged to 
deliver'a supply of air to the respective chamber and a 
fuel pipe connected to said inlet pipe and arranged to 
deliver :fu'el thereto so that the fuel mixes with the air in 
said inlet pipe to form a combustible mixture which then 

' enters the respective chamber; and outlet means c0mpris- 

70 

spective chamber, said wal-llmeans de?ning internal cool-' ~ _~ 
._ ant-conveying channel means separated from said cham- , 

hers and said channel meanshaving inlet and‘ outlet 
means; coolant admitting means connected :Withsaid last 

ing a resonance duct through‘which products developing 
during combustion of such mixture areievacuated from 
the respective chamber, said Wall means having substan 
tially plate-like ?rstportions' which are in at least partial 
face-to-face abutment with each other andv second por- 
tion-swhich de?ne continuous coolant conveying channel‘ 
means of meandering shape, said channel means separated 
from said chambers and having inlet and outlet means; 
coolantv admitting means connected with said last men 
tioned inlet "meanspand coolant receiving means con-— 
nected with said last mentioned outlet means. 
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5. A burner as set forth in claim 4, wherein said chan 
nel means comprises sections extending substantially dia 
metrally of said mantle and between the marginal por 
tions of said wall means. 

6. A pulse jet burner arrangement, comprising a hol 
low tubular mantle; substantially radially extending pair 
wise arranged wall means provided in and subdividing 
the interior of said mantle into a plurality of substan 
tially segmental combustion chambers, said pairwise ar 
ranged wall means having substantially plate-like ?rst 
portions which are in at least partial face-to-face abut 
ment with and connected to each other and free second 
portions spaced from each other so as to de?ne continu 
ous coolant conveying channel means separated from said 
chambers and having inlet and outlet means, said ?rst 
portions being arranged to prevent leakage of coolant 
from said channel means, each of said combustion cham 
bers having inlet means comprising an inlet pipe arranged 
to deliver a supply of air to the respective chamber and 
a fuel pipe connected to said inlet pipe and arranged to 
deliver fuel thereto so that the fuel mixes with the air 
in said inlet pipe to form a combustible mixture which 
then enters the respective chamber, and outlet means com— 
prising a resonance duct through which products devel 
oping during combustion of such mixture are evacuated 
from the respective chamber; coolant admitting means 
connected with said ?rst mentioned inlet means; and cool 
ant receiving means connected with said ?rst mentioned 
outlet means. 

7. A pulse jet burner arrangement, comprising a hol 
low tubular mantle; substantially radially extending pair 
wise arranged wall means provided in and subdividing 
the interior of said mantle into a plurality of substantially 
segmental combustion chambers, each of said chambers 
having inlet means comprising an inlet pipe arranged to 
deliver a supply of air to the respective chamber and a 
fuel pipe connected to said inlet pipe and arranged to de 
liver fuel thereto so that the fuel mixes with the air in said 
inlet pipe to form a combustible mixture which then enters 
the respective chamber, and an outlet comprising a reson 
ance duct through which products developing during com 
bustion of such mixture are evacuated from the respective 
chamber, said wall mean-s having substantially plate-like 
portions which are in at least partial face-to-face abut 
ment with and connected to each other and substantially 
trough-shaped portions which together de?ne a continuous 
coolant-conveying channel, said channel being separated 
from said chambers and having an inlet and an outlet, 
said plate-like portions being arranged to prevent leakage 
of coolant from said channel mean-s; coolant-admitting 
means connected with the inlet of said channel; and 
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6 
coolant receiving means connected with the outlet of said 
channel. 

8. A burner as set forth in claim 7, wherein said trough 
shaped portions are of substantially semicircular cross 
section. 

9. A burner as set forth in claim 7, wherein said 
trough-shaped portions are of substantially semielliptical 
cross section. 

10. A pulse jet burner arrangement, comprising a hol 
low tubular mantle; pairwise arranged wall means pro 
vided in and subdividing the interior of said mantle into 
a plurality ‘of separate combustion chambers each of said 
chamber-s having inlet means comprising an inlet pipe 
arranged to deliver a supply of air to the respective cham 
ber and a fuel pipe connected to said inlet pipe and ar 
ranged to deliver fuel thereto so that the fuel mixes with 
the air in said inlet pipe to form a combustible mixture 
which then enters the respective chamber, and outlet 
means comprising a resonance duct through which prod 
ucts developing during combustion of such mixture are 
evacuated from the respective chamber, said pairwise ar 
ranged wall means having portions in at least partial face 
to-face abutment with and connected to each other and 
substantially trough-shaped portions formed upon out 
ward deformation of the remainder of said walls by ?uid 
pressure, said trough-shaped portions de?ning leak-proof 
internal coolant-conveying channel means separated from 
said chambers and adapted to receive a ?uid coolant to 
cool said wall means. 

11. A burner as set forth in claim 10, wherein said 
channel means consists of a single continuous channel of 
meandering shape having sections extending substantially 
diametrally of said mantle, said channel having an inlet 
at one axial end and an outlet at the other axial end of 
said mantle. 
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