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1. 
This invention relates to turbines, and more 

particularly to a resonant explosion unit for gen 
erating gases to operate a turbine. 
One object of the invention is to introduce 

cooling air into the explosion chamber of the unit 
between successive explosions, in Such a manner 
that the cooling air will thoroughly intermingle 
with the hot explosion gases in the chamber. 
Another object is to discharge explosion gases 

at practically constant pressure from the ex 
plosion chamber of a resonant power unit having 
a single explosion Zone. 

Other objects will be in part obvious and in part 
pointed out hereinafter. 
In the accompanying drawing in which simi 

ar reference numerals refer to similar parts, 
Figure 1 is a side elevation of a gas turbine 

plant showing a resonant explosion chamber con 
structed in accordance with the practice of the 
invention, 

Figure 2 is a transverse view of the resonant 
explosion power unit, Somewhat enlarged, show 
ing the position of the controlling devices when 
at rest, and , , , 

Figure 3 is an enlarged sectional view of a de 
tail of Figure 2. 

Referring more particularly to the drawing 
and at first to Figure.1, a resonant explosion gas 
turbine plant, designated in general by 20, is 
shown as including a turbine 2, a resonant ex 
plosion power unit 22 for providing operating 
gases for the turbine, and a compressor 23 driven 
by the turbine for delivering compressed air to 
the power unit 22. - 
The compressor and turbine are shown as being 

of the axial flow types having their rotors 24 and 
25 coaxially arranged with each other and the 
opposed ends of their shafts 28 and 29 connected 
together by a coupling 3). On the other end 
of the shaft 29 is a power take-off coupling 3 
and the outer end of the shaft 28, is adapted to 
be connected with a clutch mechanism 32 which 
in turn is attached to the Operating shaft of 
a starting motor. 33. An operating lever arm 34 
for the clutch mechanism 32 is pivoted on the 
base of the starting motor to make possible the 

- engagement and disengagement of the clutch 
mechanism. 
The resonant explosion power unit 22 comprises 

a tabular casing 35 which forms a chamber 36 
having an explosion Zone 3 located adjacent an 
end member 38 of the casing 35, and a housing 39 
shown as being concentrically arranged around 
the casing 35 to form an air supply chamber 40 
therebetween. Compressed air is conveyed from 
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the compressor to the supply chamber 40 by a 
conduit 4, from whence a part of the air passes 
through a port 42 in the member 38 into the ex 
plosion zone 37. 
The flow of air through the port 42 is controlled 

by a pressure responsive valve 43 shown as being 
of the poppet type and having its stem 44 ex 
tending through an L-shaped projection 45 at 
tached to the end member 38 of the casing 35. 
The valve 43 is normally held unseated by a 
Spring 46 encircling the valve stem and acting 
against the projection 45 and the valve. 

Fuel is injected into the compressed air in 
the explosion Zone 37 by a spray nozzle 47, and 
the resulting explosive mixture is ignited by a 
Spark plug 48 projecting through the housing 39 
and into the casing 35 in the transverse plane 
of the fuel Spray nozzle. The fuel is conveyed 
to the Spray nozzle by a conduit 49 from a fuel 
pump 50 which may itself receive fuel, under 
preSSure, through a main fuel line 5 from an out 
side Source (not shown). - ." 
In Order to convey the exhaust gases from the 

explosion chamber 36 to the inlet of the turbine 
2 a discharge conduit 52 is adapted to extend 
through the housing 39 to an exhaust, opening 
53 situated in the casing at the intermediate por 
tion of the explosion chamber. Means, other 
than the main valve 43, are provided to introduce 
cooling air into the explosion chamber along the 
length thereof. To this end, a plurality of ports 
54 are arranged in the casing 35 between each end 
of the chamber 36 and the discharge conduit 52 
to afford communication between the explosion 
chamber 36 and the supply chamber 40. 
The flow of air through the ports 54 is con 

trolled by pressure responsive valves 55, prefer 
ably in the form of reeds. Each valve is essen 
tially a resilient member normally held seated 
over the inner end 56 of its annular valve hous 
ing 57 by a bolt 58 which clamps one end portion 
of the valve 55 between a washer 59 and the end 
56 of the valve housing. Each housing 57 has a 
nice fit in its port 54 and is held fixedly therein 
by bolts 60. Thus, whenever a higher pressure 
exists in the Supply chamber 40 than in the ex 
plosion chamber 36 the valves 55 will bend in 
Wardly in the direction of the explosion chamber 
and allow air to pass thereinto through the an 
nular housing 57. To make the valves readily ac 
cessible for replacement or repair, ports 6 are 
provided in the housing 39 opposite each of the 
ports 54 and said ports 6 are normally covered 
by plates 62. . . . . . 

The length of the chamber 36 is so chosen 
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and the frequency of the explosions in the cham 
ber is so timed that, when a pressure Wave from 
an explosion is at its peak in one end of the 
chamber, it will simultaneously be at its lowest 
value in the other end of the chamber and, to 
this end, the length of the chamber approxi 
mates one half a pressure wave length or an odd 
multiple thereof. Accordingly, in order to de 
termine the proper frequency of explosions for 
any given length of the chamber 35-the natural 
frequency of the chamber being dependent on 
the velocity at which the pressure wave travels 
in the chamber 36 and the length of the chamber 
36-it is merely necessary to vary the timing of 
the ignition and, of course, the injection of the 
fuel so that firing occurs when the peak of a 
pressure wave reflected from the opposite eld 
of the chamber 36 reaches the explosion Zone 
43. When this timing relationship exists, the 
pressure at the explosion end will be at a maxi 
mum whereas the pressure at the opposite end of 
the container will be substantially at a minimum 
and the frequency of explosions will then be equal 
to, or an odd multiple of, the natural frequency 
of the chamber. 36. Measurements of pressure 
at opposite ends of the container may be facili 
tated by any well known means (not shown). 
In furtherance of this cycle of Operation, an end 
plate 63 of the casing serves as a reflecting men 
ber to reverse the direction of movement of the 
peak of the pressure waves in the chamber 36 
On contact thereWith. The tining of ignition of 
the explosive charges in the zone 3 by the Spark 
plug 48 may be accomplished in any Well known 
manner, such as illustrated in United States 
Patent 2,517,822. 
At the beginning of an operating period of the 

plant, the starting motor 33 imparts rotary 
movement to the rotors 24 and 25 causing Con 
pressed air to flow into the Supply chamber 40 
and through the port 42 into the explosion zone 
37. If then the fuel pump is put into Operation, 
fuel Will be injected into the air in the explosion 
Zone 37 through the nozzle 47 and the resulting 
explosive mixture will then be ignited by the 
spark plug 48. This initial explosion forces the 
valve 43 to its seat, thereby cutting off the fur 
ther flow of compressed air through the port 2, 
and the pressure wave of the explosion travels 
toward the opposite end of the chamber 36 caus 
ing a low pressure area, to exist in front of the 
valve A3 Which permits the Valve to Opei and ad 
mit a new charge of air into the explosion Zone 
3. As the trough of the Wave paSSes over the 
valves 55 near the explosion Zone 37, they are 
forced open consecutively, starting with those 
nearest the point of explosion, at the instant 
the pressure of the wave drops below that of 
the air in the Supply chamber 8). Cooling air is 
thus admitted over a large area, into the explo 
sion end of the chamber 35 to intermingle with 
the hot gases therein. 
When the peak of the pressure wave hits the 

end plate 63 it is reflected back toward its point 
of origin but the trough of the origina Wave Will 
continue to move along toward the reflecting end 
of the chamber 36 and Will thus also pass over 
the waves 55 located near the refecting end of 
the chamber 3S causing then to Open consecu 
tively and admit additional cooling air from the 
Supply chamber 40 into the explosion chamber 
36. The cooling air also intermingles With the 
explosion gases and reduces their temperature 
suitably for use in the turbine 2f. 
The peak of the reflected pressure wave nov 

O 

4. 
ing toward the explosion zone 37 compresses the 
new charge of air therein and, at the instant 
when the peak of the Wave reaches the explo 
sion zone, fuel is injected through the nozzle 4 
into the compressed air and this explosive mix 
ture is ignited by the plug 48. Thus, another 
wave is started which continues through the 
same cycle as that just described but ags behind 
the preceding Wave by approximately One WaWe 
length. 

It Will be readily understood that the exhaust 
gases Will pass from the middle of the explosion 

s 

chamber through the opening 53 at practically 
a constant pressure since the original pressure 
Wave and its reflected wave move simultaneously 
in Opposite directions in the chamber and the 
reflected wave originates at the instant the origi 
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nal Wave has moved one-half wave length. 
Waves moving in this manner in a chamber 
whose length is approximately one-half of a pres 
Sure Wave length will have the effect of neutraliz 
ing each other at a distance of one-quarter wave 
length from the points of origin, and reflection 
Which, in this case, is the middle portion of the 
explosion chamber 36. . X 
From the foregoing description, it will be ap 

parent to those skilled in the art, to which the 
invention appertains that modifications and 
changes may be made without departing from 
the Scope of the appended claims. 
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claim: 
1. A resonant explosion power unit, compris 

ing a casing forming an explosion chamber, 
means for forming successive charges of an ex 
plosive mixture in only one end of the chamber, 
means for igniting the charges of explosive mix 
ture, an end member on the casing approxi 
mately one-half of an explosion wave length 
from the point of explosion in the chamber for 
reversing the direction of movement of pressure 
Waves at the instant of contact therewith, a plu 
rality of valves arranged in spaced relation along 
the length of the end portion of the eXpiosion 
chamber adjacent the end member and acting 
responsively to the pressure waves therein for 
introducing cooling air into the explosion gases, 
a plurality of valves arranged in spaced rela 
tion along the opposite end portion of the ex 
plosion chamber for admitting cooling air 
thereinto, and an exhaust opening in the Casing 
intermediate the end member and the point of 
eXplosion. 

2. A resonant explosion power unit, coiaplis 
ing a casing having an explosion chamber hay 
ing an explosion Zone in only one end thereof, a 
housing arranged around the Casing to form an 
air Supply chamber therebetween, leas for in 
troducing the air and fuel constituents of 
Successive charges of an explosive mixture 
into the explosion chamber, means for igniting 
the charges of explosive mixture at a fre 

75 

Cuency equal to the natural frequency of the 
chamber, end members on the casing serving to 
reverse the direction of movement of the pres 
sure waves in the explosion chamber, a plurai 
ity of valves arranged in spaced relation along 
the length of the end portion of the explosion 
chamber opposite to the explosion zone and act 
ingresponsively to the pressure waves in the 
explosion chamber to allow cooling air to enter 
the explosion gases, and an exhaust opening in 
the casing and housing near the intermediate 
portion of the explosion chamber for removing 
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the exhaust gases at practically constant pres 
Sure from the explosion chamber. Number 

GEORGE FARNEL. 1329 
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