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This invention relates to internal.combustion 
turbine power plants of the type operating on the 
constant pressure cycle and commonly referred 
to as compound engines. These compound en 
gines comprise two or more turbine driven ?m 
pressors which are mechanically independent, and 
the air after passing through the compressors in 
sequence passes into a combustion chamber into 
which fuel is injected and burnt, the gaseous 
products then passing through the turbines. 

In order to obtain the most efficient operation 
of compound turbocompressors or engines, it is 
preferable to connect the high pressure turbine to 
the high-pressure compressor, the intermediate 
pressure turbines to the intermediate compressors 
respectively, and the low pressure turbine to the 
low pressure compressor. Reheating may be em 
ployed between adjacent turbines or turbine 
stages to increase the useful power or efficiency of 
the compound engine, whilst shaft power may be 
taken off either from one or more of the turbine 
driven rotors or from a separate power turbine. 
The chief object of the invention is to improve 

the overall efficiency of the gas turbine by the 
introduction of a steam cycle. 
According to the invention, an internal com 

bustion turbine power plant of the kind first herein 
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flow compressor 3 driven by a high pressure gas 
turbine 4. An annular combustion chamber 5 
into which fuel is injected and burned continu 
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referred to includes a steam turbine and a heat 
interchanger which extracts heat from the ex 
haust gases of the lowest pressure internal com 
bustion turbine of the compounded series for 
raising steam which is used to drive the steam . 
turbine. - 

According to a feature of the invention means 
are provided whereby the water supply of the heat 
interchanger is used to cool one or other or more 
than one of the compressors or an intercooler or 
intercoolers operatively positioned between a pair 
or pairs of the compressors, the feed water being 
thereby preheated. 
The steam turbine may drive a power take-off 

shaft and/or be connected to the low-pressure 
compressor rotor so as to supplement the gas 
turbine drive thereof, whilst the exhaust from 
the steam turbine may be condensed in a con 
denser and the condensation water be returned 
to the feed water supply. 
The invention will now be described more par 

ticularly with reference to the double compound 
engine illustrated diagrammatically in the ac 
companying drawing. 

In the drawing, the double compound engine 
comprises a low pressure axial flow compressor 
driven by a low pressure gas turbine 2, and a 
mechanically independent high pressure axial 

30 

35 

ously by burner jets 6 is interposed between and 
connects the outlet of the high pressure com 
pressor 3 and the inlet side of the high pressure 
gas turbine 4. 
The outlet of the low pressure compressor f is 

connected through the jacket 7 of an intercooler 
of the water-tube type, to the inlet of the high 
pressure compressor 3, and the outlet side of the 
high pressure turbine 4 is connected by ducting 
8 to the inlet side of the low pressure turbine 2, 
Whilst Said ducting 8 is adapted to serve as a 
reheating chamber by the provision of the fuel 
injection burner 9, 

Feed water supplied by a pipe fo from a steam 
condenser or other convenient source (not shown) 
passes through the water tubes of the inter 
cooler and flows through ducting 2 to the water 
header 3 of a water tube boiler, and ducting 4 
connects the exhaust, side of the low pressure 
turbine 2 to the jacket f 5 of said boiler, which 
jacket 5, through which the tubes 6 extend 
from the water header 3 to the steam header 7, 
has a gas exhaust pipe 8 discharging to atmos 
phere. Ducting 9 connects the steam header 7 
of the boiler to a steam separator 20, and the 
latter is connected by a duct 2 to the inlet side 
of a steam turbine, 22 the exhaust from which 
may be condensed and recirculated to the inlet 
0 by conventional means. 
The low pressure compressor , low pressure gas . 

turbine 2 and steam turbine 22 are co-axially ar 
ranged and operatively connected by shafts 23, 24 
So that the steam turbine supplements the power 
of the low pressure gas turbine in driving the 
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rotor of the low pressure compressor . Also the 
rotor of the steam turbine 22 is provided on its 

charge Side with a coaxial power output shaft 
5. 
The high pressure turbine 4 drives the rotor of 

the high pressure compressor 2 through coupled 
shafts 26. 
With the arrangement above described, air 

passing from the low pressure compressor through 
the jacket 7 of the intercooler to the high pres 
sure compressor is cooled in flowing over the 
water tubes and the feed water flowing through 
the latter is preheated. The hot gases from the 
combustion chamber 5 are expanded through the 
high pressure turbine 4, so as to drive it and the 
associated high pressure compressor 3, and are 
then reheated in passing through the combus 
tion Zone of the burner 9 in the duct 8, prior to 
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being further expanded through the low pressure 
turbine 2. Exhaust gases from the turbine 2 are 
led by the ducting 4 to the boiler jacket 15 So 
as to give up their heat to the preheated feed 
water fowing through the tubes 6 and generate 
steam, the waste gases being discharged to at 
mosphere through the exhaust pipe 8. The 
steam passes from the boiler header 7, through 
the ducting 19, separator 20, and duct 2 to the 
steam turbine 22, through which it is expanded 
so as to drive the steam turbine rotor and, through 
the shafts 24 and 25 respectively, supplement the 
power of the gas turbine 2 and drive a propeller 
or other external device or mechanism (not 
shown). w 

In order to obtain efficient cooling of the air 
passing to the high pressure compressor, it may 
be necessary to use a large quantity of feed water 
and to employ, in the ducting 4 between the low 
pressure gas turbine and the steam generator, 
further reheating means, such as a burner 
similar to burner 9 in duct 8, so as to ensure 
evaporation of the feed water led to the heat 
exchanger or boiler. 

It will, of course, be understood that the tandem 
serial order of the compressor and turbine con 
ponents of the plant may be changed from 
that illiustrated, provided appropriate modifica 
tions are made to the ducting arrangement. 
What I claim as my invention and desire to 

secure by Letters Patent is: 
1. A compound internal combustion turbine power plant comprising mechanically independ 

ent series-connected compressors, at least two 
mechanically independent series-connected tur 
bines, each of which drives one of the said con 
pressors, combustion chamber means for receiving 
compressed air from the last in series of said 
compressors and wherein fuel is burned continu 
ously, means delivering products of combustion 
from said combustion chamber means to the first 
in series of said gas turbines, steam raising heat 
exchanger means having water inlet and steam 
outlet means and duct means to deliver the ex 
haust gases of the lowest pressure internal com 
bustion turbine of the compounded Series to the 
heating space of said heat exchanger for steam 
raising, intercooler means through which con 
pressed air flows from compressor to compressor, 
means for supplying feed water to the inlet of 
said heat exchanger means by way of said inter 
cooler means, a steam turbine, and duct means 
connecting the steam outlet of said heat ex 
changer to the said steam turbine. 

2. A compound internal combustion turbine 
power plant comprising mechanically independ 
ent series-connected compressors, at least two 
mechanically independent series-connected tur 
bines, each of which drives one of the Said Com 
pressors, combustion chamber means for receiving 
compressed air from the last in series of said 
compressors and wherein fuel is burned continu 
ously, means delivering products of combustion 
from said combustion chamber means to the first 
in series of said gas turbines, steam raising heat 
exchanger means having water inlet and steam 
outlet means and duct means to deliver the ex 
haust gases of the lowest pressure internal com 
bustion turbine of the compounded series to the 
heating space of said heat exchanger for steam 
raising, intercooler means through which com 
pressed air flows from compressor to compressor, 
means for supplying feed water to the inlet of said 
heat exchanger means by way of said intercooler 
means, a steam turbine, duct means connecting 
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4. 
the steam outlet of said heat exchanger to said 
steam turbine, means for taking of shaft power 
from said steam turbine, and means operatively 
connecting said steam turbine to the last in series 
of said gas turbines so as to supplement its power. 

3. A compound internal combustion turbine 
power plant as claimed in claim 2, wherein means 
are provided for reheating the exhaust gases be 
fore passing to the heat exchanger. 

4. A double compound internal combustion 
turbine power plant comprising two mechanically 
independent series-connected compressors, two 
mechanically independent series-connected tur 
bines, each of which drives one of said com 
pressors, combustion chamber means in which 
fuel is burned continuously and receiving com 
pressed air from the high pressure compressor 
and delivering products of combustion to the 
high pressure gas turbine, ducting connecting the 
high pressure turbine to the low pressure turbine, 
reheating means in said duct, a heat exchanger, 
duct means delivering the exhaust gases from 
the low pressure gas turbine to the heating space 
of Said heat exchanger, an intercooler through 
which air flows from the low pressure compressor 
to the high pressure compresor, means for sup 
plying feed water through said intercooler to the 
water space of said heat exchanger, a steam 
turbine operatively connected to the low pressure 
gas turbine and having means for taking off shaft 
power, a steam separator, and ducting supplying 
steam from the steam space of the heat exchanger 
and through said steam separator to said steam 
turbine. 

5. In a turbine power plant, mechanically inde 
pendent series-connected air compressors, an 
equal number of mechanically independent series 
connected gas turbines, each driving one of said 
compressors, combustion chamber means inter 
mediate said compressors and said turbines and 
having fuel burning means, means for utilising a 
part at least of the heat generated in said com 
bustion chamber means for raising steam, said 
steam raising means being provided with feed 
water heating means utilising heat extracted from 
the air in the course of its passage through said 
series-connected air compressors and thereby 
cooling said air, and turbine means for utilising 
said steam for power output. 

6. In a turbine power plant, mechanically inde 
pendent series-connected air compressors, an 
equal number of mechanically independent series 
connected gas turbines, each driving one of said 
compressors, combustion chamber means inter 
mediate said compressors and said turbines and 
having fuel burning means, means for utilising 
a part at least of the residual heat of the final 
exhaust from the last of said series-connected 
gas turbines for steam raising, said steam raising 
means being provided with feed water heating 
means utilising heat extracted from the air in the 
Course of its passage through said series-con 
nected compressors and thereby cooling said air, 
and turbine means for utilising said steam for 
power Output. 
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