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ABSTRACT OF THE DISCLOSURE 

In order to synchronize a plurality of pulse jets, a ?at 
disc with slots about its periphery is rotated so that the 
source of air to each of the pulse jets in the system is 
passed through the slots in the rotating disc. Preferably, 
the disc is rotated by a means such as an electric motor, 
the speed of rotation of which can be readily .controlled. 

For some time now increasing interest has been shown 
in the use of pulse jets for commercial applications. Since 
pulsating burners have the great drawback that their pres 
sure amplitude and frequency cannot be increased be 
yond certain levels, a technique had to be found for the 
manipulation of these variables. By use of a system for 
synchronizing several clustered burners in such a way 
that the explosions occur at the same ‘instant, a vast in 
crease in the amplitude component of a sound wave is 
possible. In an operation where two or more burners op 
erate in a push and pull relationship, synchronization in 
the predetermined sequence is also possible. Likewise, a 
combination of these arrangements is possible. Therefore, 
a need exists for a system by which two or more pulse 
jets can be accurately synchronized. 

Accordingly, it is an object to this invention to provide 
a system for synchronizing two or more pulse jets which 
is economical in construction and operation and depend 
able and durable. ' . 

In accordance with this invention, a ?at plate-like disk 
having slots at predetermined equally-spaced locations 
about its periphery is rotated by a suitable source of ro 
tating motion which includes equipment for controlling 
the speed of rotation. The source of air to each of the pulse 
jets in the system is passed through the slots in the rotating 
disk. In this way, setting the speed of rotation of the disk 
in accordance with the frequency of the pulse jet, air is 
permitted to enter each pulsating jet and begin a cycle of 
combustion within the pulse jet in accordance with the 
speed of rotation of the disk and the number of the slots 
in the periphery. This makes it possible to ?re two or more 
jets virtually at the same identical time or to ?re them in 
any desired sequence depending upon the application. 
A fuller understanding of the invention may be had by 

referring to the following description and claims taken 
in conjunction with the accompanying drawings in which: 
FIGURE 1 is a side cross-sectional view of the inven 

tion. 
FIGURE 2 is a plan view showing the disk utilized in 

conjunction with the invention. 
Referring now to the drawings and more speci?cally to 

FIGURE 1, a top pulse jet burner 21 is located above a 
lower pulse jet burner 23. Of course, it is understood that 
any geometric relationship can be used such as side by 
side or one above the other without in any way changing 
the spirit of this invention. Where it is desired to syn 
chronize the pulse jets to operate simultaneously the pulse 
jets are spaced an equal angular distance apart. Where 
the pulse jets are to operate at different times, the angular 
relationship is not equal. Surrounding both pulse jets 21, 
23 is an insulating sleeve 25. In each burner, an air pas 
sageway 27 is formed between the insulating sleeve 25 and 
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the outside of the burner 21. Air enters the space 27 adja 
cent the discharge end 29 of the two pulse jets 21, 23. 
This permits the entering air to cool the pulse jets 21, 23. 
The opposite end 30 of the insulating sleeves 25 is also 
open to permit the entrance of additional air into the ducts 
31. Fuel injectors 33 are utilized in both pulse jets 21, 23. 
Each fuel injector 33 has a plunger 34 which is depressed 
to determine the wave length of the ejector 33 to synchron 
ize this wave length with the operation of the pulse jets 21, 
23, A suitable fuel for the operation of pulse jets is pro 
pane. 
In the construction of pulse jets, a pipe is utilized which 
de?nes a ‘?uid column. In this ?uid column, a standing 
wave pattern is established by means of intermittent pres 
sure pulses created at the closed end of the pipe, these be 
ing preferably produced by intermittent combustion of 
fuel and air charges introduced to the closed end of the 
pipe. The intermittent combustion is timed to a frequency 
corresponding preferably to the fundamental frequency 
of the pipe considered as a quarter-wave organ pipe. In 
accordance with quarter-wave organ pipe theory, the inter 
mittent pressure pulses so produced serve to resonate the 
?uid column, creating a pressure antinode (zone of maxi 
mum pressure variation and minimum ?uid particle veloc 
ity variation) adjacent the closed end of the pipe, and 
a velocity antinode (zone of maximum ?uid particle ve 
locity variation and minimum pressure variation) adjacent 
the discharge ori?ce at the other end of the pipe. 

Air enters an end 35 of each pulse jet 21, 23'opposite 
the discharge end 29. The burner ends 35 are connected 
to air tubes 36. The air tubes 36 extend from the burner 
ends 35 into a block of material in the form of a stationary 
circular disk 37. The circular disk 37 has a ?at face sur 
face 38. In close sliding contact with the flat face 38, 
but independent thereof, is a ?at circular rotatable vplate 
39. As best seen in FIGURE 2, the rotatable disk 39 has 
a series of six evenly-spaced notches 41 about its pe 
riphery. The notches 41 extend radially inward from the 
periphery and are located 60 degrees apart about the 
periphery. As can be seen in FIGURE 1', the air ducts 31 
bend around to discharge toward the face of the rotatable 
disk 39 away from the face 38 of the slab 37 with their 
ends located to discharge in the path of the rotating 
notches 41. An annular ?ange 42 located about the pe— 
riphery of the stationary disk 37 helps prevent leakage 
where the air ducts 31 meet the rotating disk 39. Air 
passes through the annular ?ange 42 by means of aper 
tures 43. On the opposite side of the rotatable disk 39 
the ends of the tubes 36 are located in line with the ends 
of air ducts 31. As the valve 39 rotates, it permits air ?ow 
from the air ducts 31 to the air tubes 36 whenever a notch 
41 reaches the ends of the ducts 31 and tubes 36. In this 
way, every sixty degrees of rotation on a six notch wheel 
would permit air ?ow into the pulse jets 21, 23 if sym 
metrically arranged 180 degrees apart. The frequency with 
which the air would enter would depend upon the speed 
of rotation of the disk 39 and the amount of air entering 
would depend not only on the speed of the rotation but 
the size of the notch 41. 

The disk 49 is mounted on a shaft 53 having a coupling 
55 and a hub 57 to secure the shaft 53 to the wheel 49. 
The shaft 53 extends through the stationary disk 37 and 
into a journal 58 for support. The opposite end of the 
shaft 53 is secured to a source of rotary motion such as 
a direct-current electric motor 59. Controlled speed of the 
direct-current electric motor 59 can be readily achieved 
by means of rheostats 61 connected within the source (not 
shown) of direct current supplied to the motor 59. There 
fore, by supplying air at a frequency equal to the natural 
frequency of the pulse jets and setting the speed of rota 
tion of disk 39 in accordance with the frequency of the 
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pulse jets, synchronization is achieved. By varying the 
location of the pulse jet about the periphery of the circle, 
it can be seen that the burners can be synchronized to 
operate either intermittently or simultaneously with a 
great degree of accuracy and dependability. For example, 
with the two burners 21, 23 each 180°_ apart, the burners 
21, 23 will ?re simultaneously with a six-notch wheel. By 
placing one burner, 30° out of phase, they will ?re 
alternately. 

It is to be understood that the above described embodi 
ment is simply illustrative of the application of the prin 
ciples of the invention. Numerous other arrangements may 
be readily devised by those skilled in the art which will 
embody the principles of this invention and forward in 
the spirit and scope thereof. 
What is claimed is: 
1. A system for synchronizing a plurality of pulse jets 

comprising: 
a plurality of pulse jets each having an air entrance 
means and exhaust exit means, the longitudinal axis 
of the pulse jets being substantially parallel, said air 
entrance means including a conduit extending along 
the longitudinal axis from one end of each pulse jet; 

a plurality of containers each located substantially con 
centrically about a separate pulse jet, said containers 
being open at both ends, one open end being adjacent 
said exhaust means and the other open end being 
adjacent said air entrance means, each container hav 
ing an air opening adjacent said air entrance means; 

a stationary circular disk lying in a plane at substan 
tially right angles to the longitudinal axis of said 
plurality of pulse jets, said stationary circular disk 
having a side surface adjacent said plurality of pulse 
jets and a side surface removed from said plurality 
of pulse jets, said conduit extending through said 
stationary circular disk from the side adjacent said 
plurality of pulse jets to the surface removed from 
said plurality of pulse jets, each air conduit being 
approximately the same radial distance from the 
centerpoint of the stationary circular disk; 

a ?at annular ring, slightly spaced from the side surface 
of the stationary circular disk removed from said plu 
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rality of pulse jets, said ?at annular ring having open 
ings therethrough adjacent said conduits; 

duct means connecting said air opening adjacent said 
air entrance means with the openings in said ?at 
annular ring; 

a rotatable circular disk with notches radially located 
about its periphery, said rotatable circular disk being 
in sliding relationship with the side surface of said 
stationary circular disk removed from said plurality 
of pulse jets and concentrically located with said sta 
tionary circular disk, the centerpoint of the rotatable 
circular disk being common with the centerpoint of 
the stationary circular disk and the notches being 
located a substantially equal distance radial distance 
from the centerpoint of the rotatable circular disk 
as the conduits are from the centerpoint of the sta 
tionary circular disk; 

an electric motor connected to the centerpoint of said 
rotating circular disk; and 

means for controlling the speed of rotation of said 
electric motor. 

2. A system for synchronizing a plurality of pulse jets 
according to claim 1 wherein said conduits are angularly 
evenly distributed about said stationary circular disk and 
said notches are of substantially the same dimensions and 
shape and are angularly evenly distributed about said 
rotatable circular disk. 
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