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This invention is directed to improvement in 
the operation of power plants and is particularly 
adapted to use in the gas turbine or jet propulsion 
engine. : 
An object of this invention is to provide ap 

paratus for increasing the power output from and 
efficiency of turbines by making it possible to use 
higher than normal driving-fluid temperatures. 
A further object of this invention is to provide 

apparatus for using higher than normal driving 
fluid temperatures in turbines by supplying cool 
ing air at substantially lower temperatures than 
that of the driving fluid to the turbine. 
A further object of this invention is to pro 

vide apparatus for preventing the overheating of 
the turbine blades of a turbine when using higher 
than normal driving-fluid temperatures by a 
novel means of admitting coolant fluid at a tem 
perature substantially lower than the driving fluid 
to the turbine. 
The invention will be described by reference 

to the attached drawings, in which: - 
Figure 1 is a diagrammatic section view of a jet 

propulsion engine incorporating the instant in 
vention; ', 

Figure 2 is a diagrammatic sketch of a portion 
of a turbine of a jet propulsion engine incorporat 
ing the instant invention; and 

Figure 3 is a diagrammatic section view of a 
manifold, as seen through section 3-3 of Figure 
1, adapted to apply the cooling gases to the tur 
bine of a jet propulsion engine. . 

In Figure 1, a gas turbine set is shown dia 
grammatically which includes a two-stage air 
compressor, a turbine, and related operating 
parts. Air is inducted into the first stage.com 
pressor 4 by the motion of the rotor of the com 
pressor. A portion of the air discharged from 
the first stage compressor is collected in collector 
ring 5 and supplied to burner 6 through conduit 
7. The remainder of the air is conducted through 
the second stage compressor 8. The compressed 
air, discharged from the second stage compressor 
8, is conducted to the coolant manifold 9 through 
the space defined by the concentric cylindrical 
walls í 0 and í I. Conduits 12, welded to the cool 
ant manifold 9, conduct the air to the selected 
nozzle on the nozzle ring 3. 

Fuel from a source not shown, is introduced 
continuously through pipe 4 into the center of 
burner tube 5. A selected amount of air is di 
rected continuously from the air passing through 
the burner 42 through the burner tube 5 and 
mixes therein with the fuel. The fuel-air mixture 
is burned continuously, and the hot exhaust gases, 
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discharged from the burner tube 5, are mixed 
with the remainder of the air, which is passed 
around the outside of the burner tube 5. The 
mixture of air and exhaust gases is fed through 
conduit 6 to manifold f, and thereafter fed 
through conduits 8, welded to the manifold 7 
and connecting with the selected nozzles on the 
nozzle ring 3. The turbine fS is adapted to re 
ceive through its turbine passages alternately, 
during rotation, the hot driving fluid, and the 
coolant air, at a substantially lower temperature 
than the driving fluid, from their respective noz 
Zles on the nozzle ring 3. 
The Second stage compressor is designed such 

that the pressure of the air admitted to the noz 
zles on nozzle ring 3 will be sufficient to produce 
a gas velocity of the air as it leaves the nozzle 
Substantially equal to the velocity of the driving 
fluid as it leaves its nozzle, thereby preventing 
shock loading of the turbine blades, assuming the 
same nozzle design, 

Sufficient power may be taken from the turbine 
f9 to operate one or both stages of the compressor, 
or the compressor may be driven by a separate 
source of power. 

Referring to Figure 2, showing a portion of the 
turbine 9 and the related nozzle ring i3, the re 
lationship of the combustion gas flow to the cool 
ant air flow through the turbine is shown. The 
coolant air is admitted to alternate nozzles in 
the nozzle ring f3, whereby the nozzle ring is 
cooled. The rotor blades 20 are contacted alter 
nately with relatively cool air and with hot com 
bustion gases, enabling the temperature of the 
blades to be maintained below the pre-existing 
maximum temperature limit, while using hotter 
combustion gases. . 

Figure 3 is a diagrammatic section through the 
coolant manifold 9, taken at a location approxi 
mately that designated by line 3-3 in Figure 1, 
showing concentric cylindrical walls () and ft, 
further showing how partial sectors of this an 
nular flow space may be blanked off by end plates 
2, leaving selected passages 22, defined by plate 
walls 23, 24, 25, whereby the coolant air may be 
directed to selected portions of the nozzle ring. 
These walls also define spaces 26, external to the 
air manifold, through which conduits 27 (see Fig 
ure 1), may lead combustion gases from gas 
manifold 7 (see Figure 1), to the remainder of 
the nozzle ring. 

It is of course understood that the arrangement 
may vary from One in which alternate nozzles are 
on coolant and hot gases to arrangements in 
which several nozzles handle one fluid, followed 
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by several nozzles handling the other. The exact 
mechanical details for either arrangement may 
be worked out by those skilled in the art. 

It is essential, in order to prevent shock loading 
of the rotor blades, that the coolant air be ad 
mitted to the rotor blades at approximately the 
same velocity as the combustion gases. AS is 
well known in the art, the proportioning of the 
nozzles, in-relation to entry pressure.thereto, de 
termine exit velocity. In order that the nozzle 
design for coolant air be generally similar to: 
that for gases, which is obviously. desirable for 
mechanical reasons, it is preferable to raise thie 
pressure of the coolant air taxa level:approximatr-, 
ing that of the combustion gasess. The utilization. 
of the second stage compressor serves.this: purer 
pOSe. 

I claim: i. In a gas turbine possessing a nozzlerings. . 
conduit means for conducting hot gases to alter 
nates nozzles on said nozzle. ring; at...least.One fuel. burner adapted to continuously-receive fuel and 
airs and to burn...the-mixture, therein, to produce. 
said hot... gases; a compresser adapted to induct. 
airandito discharge it under, pressue, and con. 25. 
duit; naeans for: conducting. Said, compressed air: 
to saidburner; the improvement which comprises 
a second-compressor adapted to compress-a-por 
tion-of-the-air-taken-frona; the discharge of said. 
first compressor, means forkº condueting-Said, porº- - 
tion of airs from said: first compressor, to Said 
seepads compresser, conduit means; for conduct 
ing said air from said second compresspr, a mani 
foldi connected to the ends of Said conduit; means 
adagted: to repeive said twice compressed air and: 
direct said air: to alternate nozzles- on saidinoz. 
zeering not used for the passage:of driving fillid, 
a; rotoring Inted for rotation; uponsaniaxis:With: 
turbine:passages: adapted to continugusly receive: 
alternately said: coolant; air: and said hot gases. 
from said nozzles on said nozzlesrings 
2. In acegas: turbine.set: comprisinglea,à two “Stage 

air; compressorg. ait least : One: füek) bull:12er; and a : 
turbineteguigped with a nozzlering; the inpFOver 
ment which comprises means for conducting; a. 
portion of the airfron: the:first stage of the:con 
pressors to the fuel...burner; said; burner' adapted: 
to:burn.a.:fuel in S3id:air tot producea hot:WOrking: 
gas, means;fore conducting. Said hot: Workingsgas 
to...alternate: nozzlesion: the turbine-nozzle: ring, 
means: for:, conducting the remaining, air; fron: 
three-first stages of thes compreSSor to the Second: 
stage and means for conducting the compressed. 
air-fron: the second:stage to alternate-nozzlesion. 
the nozzle ring...not used for the transfer of hot, 
Working: gas; the: secondi stage of the: compresso: 
being designed to impart to the: compressed air 
Sufficient: energy to: produce, a discharge veloc 
ity: fron... the nozzles; Substantially equal to, the 
discharge. velocity from the nozzles of the hot, 
working: gas. 

3. In a gas turbine system, a gasturbine includ 
ing a rotor having radial peripheral blades, and . 
adjacent circumferential stationary nozzles; a. 
combustor; a first compreSSOrfor supplying-com- 65 

4. 
pressed air to said combustor; a conduit connec 
tion between the combustor and a sector of said 
stationary nozzles for Supplying to said sector 
compressed heated gases; and means including 
a second compressor for supplying a coolant, at 
a pressure in excess of Said compreSSed air, to 
another Sector of Said stationary nozzles. 

4. In a gas turbine system, a gasturbine in 
cluding a rotor having radia peripheral-blades, 
and adjacent circumferential stationary nozzles; 
ay, combustor; a first compressor for supplying 
compressedair.tosaid combustor; a conduit con 
nection between the combustor and a sector of 
Said' stationary nozzles: for supplying to said sec 
tor congressed heated gases; and means includ 
ing a * secondº compressor for supplying a coolant, 
at a pressure, in excess of said compressed air, 
to another Sector of said stationary nozzles, said 
press tire's and nozzle capacities being such as to 
Secure equal velocities at the nozzles of both noz 
Zle SectQrS. · 5. Ina;gas turbine-system, a gasturbin? includ: 
ing...a...rotor, radial-peripheral blades and adjacent. 
circumferential stationary nozzles, a combustore 
for Supplying heated gases to selected stationary 
nozzles, a first: compressor for. Supplying coast 
preSSed:air to: Said combustor; and means includi. 
ing a Secondi, compressori for supplying coolanti: 
linder pressure: to other selected stationary;noz 
zles...thepressure; of the cooiaat; being such;ands 
tile: coolant nozzle capacities: being: Sueht as ta : 
Secure equal gasiveloeities at exit from the nozzles; 
of both groupsi. - 

6: In a gas, turbine System, a gas turbine in 
cluding: a rotor, radial; peripheral blades: on said 
rotor: andra, plurality of circumferentiallyspaced 
Stationary: nozzles, adjacent Said blades on th?? 
upSteam sides thereof; a combustor fore supplying 
heated gases: to selected stationary, nozzles a first 
compressor for Supplying compressed air: tossaid: 
combustor, and means; including a seeond cera 
preSSOr for Supplying: coolants under pressure to: 
other Selected Stationary: nozzles: - - - 
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