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1

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, v

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 g tem-
perature substantially lower than the driving fluid
to the turbine. k

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; a }

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

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 Pigure 1, a gas turbine set is shown dia-
grammaticzlly 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
1. 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 10 and (1. Conduits 12, welded to the cool-
ant manifold 8, conduct the air to the selected
nozzle on the nozzle ring 13. ’

Fuel from a source not shown, is introduced
continuously through pipe 14 into the center of
burner tube 15. A selected amount of air is di-
rected continuously from the air passing through
the burner 42 through the burner tube 15 and
mixes therein with the fuel. The fuel-air mixture
is burned continuously, and the hot exhaust gases,
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2 .
discharged from the burner tube I5, are mixe
with the remainder of the air, which is passed-
around the oufside of the burner tube - (5. The
mixture of air and exhaust gases is fed through
conduit 16 to manifold {7, and thereafter fed~
through conduits i8, welded to the manifold 1
and connecting with the selected nozzles on the
nozzle ring 13. The turbine 19 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 nog-
Zles on the nozzle ring 13. :

The second stage compressor is designed such
that the pressure of the air admitted to the noz-
zles on nozzle ring 13 will be sufficient to produce
& 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
19 to operate one or both stages of the compressor,
or the compressor may be driven by g separate.
source of power. : .

Referring to Figure 2, showing a portion of the
turbine 19 and the related nozzle ring 13, the re-
lationship of the combustion gas flow to the cool-
ant air flow through the turbine is shown. The
coolant dir is admitted to alternate nozzles in
the nozzle ring (3, whereby the nozzle ring is
cooled.  The rotor blades 28 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 g diagrammatic section through the
coolant manifold 9, taken at a location approxi-
mately that designated by line 2—3 in Figure 1,
showing concentric cylindrical walls 10 and (1,
further showing how partial sectors of this an-
nular flow space may be blanked off by end plates
21, 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 17T (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 veloecity as the combustion gases. As is
well knownin thesart, the proportioning;of .the:
nozzles, in-refation:tosentry pressure: thereto; de--
termine exit velocity. In order that the nozzle
design for coolant air be generally similar ta:
that for gases, which is obviously. desirable, for.
mechanical reasons, it is preferable to raise the
pressure of the coolant air ta:aslevel:approximabz:
ing that of the
of the second stage compresser:serves.this: purs:
pose.

I claim: ’

1. In a gas turbine possessing a nozzle: ringy.
conduit means for conducting hot gases to alter-
mate;nozzles on said nozzle ring; at.least.one fuel.
burner: agian,ted@.to?_continuously.--recei—ye, fuel and.
adrsands o burn. the.-mixture, theein, tos produce.
said; hot: gases; o= COMPressar adapted to .induct.
irrand:to-discharge it under; pressuze; angd;con--
duit; means: o1 conduesing said: compressed:. air:
tmsai@ngn@n;,vthe;—:imprzoyement.rwhichwcomp;ises,
a.second-compressor adapied.to-compress. a-por~
tion..of the:air: taken-from:the discharge -of said.

first compresser,; meaus for-condueting:sald; Por-- 3

tion:- of- air. from. saidc first: compressor: to- s&id-
seeond. cOMDEESSOr;. conduit means- for conduct-
ing said air from said second-COMPIESSOL, & mani=-
feld:cannected to the-end-of:sald:conduit-means
adapted to regeive-said twiee compressed ain and:
direet:said: air: ta alternate. ngzzles- on- saidnozs
zlering not used:for the passage:of driving fluid,
a. rotor; meunted:for rotation: UpOn:an, Axss: ,
tunbin_eavnassages—:adaptad;;;to continueusly receive:
alternatelys saids coolant:

from said nozzles on said nozzle:rings - -

9% T asgas:turbine. seb:comprising: a: two stage
air; compressols. af leagt-one: fuel, burner; and; a
turbineequinped:witih a-nozzle ring; theimproye-

ment which comprises means for-conducting; a- 46>

m@ian;ofithe::;air:fmm:x:he:-ﬁrst:»s,tage?of;-thegcom—

pressar: to-thes fuek-burner;. salds-burner: adapted:
tosburn a:fuekinssaid air to:produce o hot-working-
gas, means:for condicHng: saidrhot-working:gas:
towalternate  nozzles; on: thes turbine: nozzle: ring;.
means: for- conducting: the remaining . air- from:
the= first: sbages of -the: compressor: to:the seeond:
stage: and meanscfor- conducting: the:compressed:
adr-from:the.secondistage to-alternate-nozzles:on:
the:nozzle: ringsnofused: for the transfer: ofzhot:
working:gas; the:second! stage: ofsthe:compresson:
being designed to impart to the:compressed: atre
sufficient; energy- to: proguce: & discharge: veloc-

v from: the- nozzles: substantially- equal to.the:
discharge. veloeity from: the. nozzles of the hot.
working:gas. ’

3: In'a gas turbine system, a-gas turbine includ-
ingr a=rotor having radial peripheral- blades, and-
adjacent circumferential stationary nozzles; a-
combustor; a: fitst- compressor-for supplying:com--

combustion gases:. Theutilization: 15

air: anxd said:hot: gases. 46+
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. for-supplying heated-gases:to selected; statipn_aary‘

s cluding:

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 heabted gases; and means including
3, second compressor for supplying a coolant, at
a pressure in excess of said compressed air, to
another sector of sald stationary nozzles.

4. In & gas turbine syspem, 4-gassturbine in-
cluding ‘a rotor having radial peripheraltblades,
and adjacent circumferential stationary nozzles;
a7 combustor; & firsi compressor for supplying
cpmgressadaair;toﬁ.said combustor; a conduit con-
nection between the combustor and a sector of
saidsstationary.nozzles: for supplying to said sec-
tor compressedilieated gases; and means includ-
ing a-second:compressor for supplying a coolant,
at a.pressure. in.excess of said compressed air,

to another sector of said stationary nozzles, said

‘ pressure-and nozale capacities being such as to

secure equal velocities at:the nozzles of both noz-
zle. seetorsy - - _ -

5, Tnea:gas turbine:system; a.gasturbineinchuds.
ing:a.rotor, radial peripheral blades andadjacent:
circumferential stationary nozzles, a combizshs

nozzles;. a; first: compressor - for. supplying:: coMk: -
pressed «air to: said:combustor; aled ‘means inelinds-
ing. &.secoud: compressor: for supplying: coglant:
under pressure:ta. other:seleeted: statiopary; noz-

 zles;. thre: pressuresofythe: coplant: being: such:and:

the. coolant nozzls .capacities: being: suchy as tay
secure equalgas:veloeifies at exit:from thenozzles;
of both groupsi . :

6: Tn. a.gas: turbine system, a:gas turbine in-
5 rotor, radial: peripheral: blades:on:saidy
rotor: and-a: plurality:of’ circumferentially;spaces:
stationary: nozzles: adjacent- said’ blades: on the
upstreain -sidesthereofs a .combustor: forcsupplying:
heated:gases:to:selected-stationary nozzles; a:fi tre
compressor for supplying compressedsair:to-said:
cambustor, and: meanssincluding: a. see md com-
pressor for supplying:coolantunder: pressure; to:
othen selected stationary: nozzies:
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