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1. 
This invention relates to gas turbines, and 

more particularly to turbines operated by... com 
bustion products and stealin. 

It has heretofore been proposed to provide gas 
turbines having associated therewith combustion 

: chambers for the generation of products of com 
bustion under pressure for operating the turbine. 
It has also heretofore been proposed to introduce 
Steam or water vapor into the products of com 
bustion for cooling the gases and for utilizing the 
energy in the Steam for operating. the turbine. 
In Such gas turbines as heretofore proposed, the 
steam or water vapor was, in many instances, in 
troduced in a manner which interfered with the 
Combustion, or the steann or Water vapor was in 
troduced in Such a manner that it did not come 

I into intimate contact with the gases and did not 
ningle: thereWith. 
In accordance With the present invention, a 

gas turbine is provided having improved means 
for introducing steam or Water vapor into the 
products of combustion after the completion of 
the combustion. 
In accordance With the present invention also, 

a gas turbine is provided in. Which the steam or 
water Vapor is introduced into measured charges 
of the combustion gases, and in timed relation 
ship. 
In accordance. With the present invention also, 

a pump is interposed between the combustion 
chamber and the turbine rotor for the regulated 
delivery of the combustion gases to the turbine 
rotor. 
In accordance with the present invention also, 

a gas turbine is provided having a punp inter 
posed between the combustion chamber and the 
turbine rotor, the pump being provided with con 
trollied mechanism for introducing steam or Water 
vapor into the gases during their passage through 
the pump. 
Other objects and advantageous features of the 

invention will be apparent from the Specification 
and claims. - 

The nature and characteristic features of the 
invention will be more readily understood from 
the following description, taken in connection 
with the accompanying drawing forming part 
hereof, in which: 

Figure 1 is a diagrammatic sectional view illus 
trating a gas turbine in accordance With the pres 
ent invention; 

Fig. 2 is a horizontal sectional view taken ap 
proximately on the line 2-2 of Fig. 1;. 

Fig. 3 is a vertical sectional view, enlarged, 
- taken approximately on the line 3-3; of Fig. 4: 
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... (not showin) carried on a turbine shaft, i. 

2 
Fig. 4 is a vertical sectional view, enlarged, 

taken approximately on the line (3-4, of Fig. 2; 
and 

Fig. 5-is, a fragmentary sectional view taken 
On the line 5-5 of Fig. 3. 

It should, of cotyrse, be understood that the 
description and drawing herein are illustrative 
Tirei'ely, and that various modifications and 
changes may be made in the structure disclosed 
Without departing from the spirit of the inven 
tion. 

Referring more particularly to the drawing, in 
Which a preferred embodiment of the invention 
is illustrated in diagi'animatic form, a turbine to 
is provided of any preferred type having a rotor 

The 
turbine shaft may be connected to any desired 
mechanism to be operated, but is preferably con 
nected to an electric generator 2. 
A combustion chamber 5 is provided of any 

desired type, preferably having an end wall 6 
provided With Suitable fuel inlet devices it of 
any preferred type for the introduction, under 
preSSure, of gaseous fuel, liquid fuel or powdered 
coal, together With the requisite air required for 
combustion under pressure. The combustion 
chamber 5, is preferably provided with an en 
closing Wall 8 which may have a suitable water 
jacket 9 for cooling. The combustion chamber 
5. is preferably provided in the interior thereof, 
and spaced from the fuel and air inlet devices 7, 
With a plurality of ba?iles 2 of refractory mate 
rial. The combustion chamber 5 at the end 
opposite the wall 6 preferably has an end wall 
2? shaped to provide a gas outlet duct 22 from 
the combustion chamber 5 of smaller cross sec 
tional area than the main body of the combustion 
chainber 5. 
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At the end wall 2 a pump 25 is provided. The 
pump 25 may be driven in any desired manner 
Such as by a notor M, and of any preferred type, 
but is preferably a gear type pump having a pair 
of parallel shafts 26 and 27 in a casing 24, each 
having mounted thereon an impeller 23. As 
shown the impellers 28, each has a plurality of 
lobes. 29: which are adapted to successively inter 
engage in recesses 3 on the other impeller 28. 

50. 

55 

The inapellers. 28 are each mounted within casing 
portions 3 of cylindrical shape, the casing por 
tions 3 being. Spaced at the outlet end thereof 
to provide a passageway 32 for the discharge of 
the gases into a pump discharge chamber 33 
formed within the pump casing 24. 
Each of the interior casing portions 3 adja 

cent the inlet of the pump. 25, is provided with 
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a plurality of ports 35 in communication with 
a chamber 36. The chambers 36 each have a 
steam or water vapor supply pipe 37 connected 
thereto. The pipe 37 is connected to any suit 
able supply of water vapor or steam under pres 
sure and if desired the supply may comprise a 
steam generator (not shown). 
Valves 38 are provided for controlling the de 

livery of the steam or water vapor from the 
pipes 37 to the chambers 36. In order to con 
trol the movement of the valves 38, a Spring 39 
is provided for normally maintaining each valve 
38 in closed position, and valve actuating levers 
40 are provided for each valve 38, pivotally 
mounted in brackets 4 on the pump casing 24. 
The valve actuating levers 40 are adapted, at one 
end thereof, to engage the stem 42 of one of the 
valves 38 and the other end of each valve lever 
40 is provided with a pivotally connected valve 
actuating rod. The valve actuating rods are 
preferably each made in two parts 43 and 44 hav 
ing oppositely threaded ends, and adjusting 
sleeves 45 having corresponding threaded portions 
in engagement with the threaded ends are pro 
vided for adjustment of the length of time of 
opening of the valves 38. The valve actuating 
rods 44 are supported in brackets 46 carried by 
the casing 24, and are each provided with a fol 
lower roller 47 for engagement with cams 48. 
mounted on the rotor shafts 26 and 27. The 
shafts 26 and 27 of the rotor may be operated 
in any desired manner, but preferably by a suit 
able motor connected to one of the shafts which 
permits of operation of the pump at the desired 
rate of Speed. 

In the operation of the gas turbine in accord 
ance With the present invention, fuel and air 
are supplied under pressure through the fuel 
inlet devices 7 for combustion in the combus 
tion chamber 5. The combustion is effected 
under pressure and the gaseous products of com 
bustion pass over and are guided by the baffles 
20 and advance to the gas outlet duct 22. 
Steam or water vapor under pressure is Sup 

plied through the supply pipes 37 for admission 
under the control of the valves 38 to the cham 
bers 36 and through the ports 35, as hereinafter 
explained. 
The pump 25 is driven in any desired manner 

and at a rate of Speed to withdraw the gaseous 
products of combustion at the gas outlet duct 22. 
The rotation of the impellers 28 of the pump 

25, the upper of which moves in a clockwise di 
rection and the lower of which moves in a 
counter clockwise direction, causes neaSured : 
charges of gaseous products to be enclosed suc 
cessively within the recesses 30 between the lobes 
29 and in the casing portions 3 and advanced to 
the passageway 32. As charges of gas are ini 
tially enclosed in the spaces within the recesses 
30 and the Casing portions 3, the cams 48, 
through the valve rods 4A and 43 and the valve 
actuating levers 40, effect the opening, of the 
valves 38 to admit steam or Water vapor through 
the chambers 36 and the ports 37 into contact 
With the enclosed charges of gaseous products 
of combustion. The quantity of aqueous vapor 
introduced may be varied by adjustment of the 
sleeves 45. The steam or water vapor is thus 
brought into intimate contact with the gaseous 
products of combustion so that the temperature 
of these gases is reduced. If water vapor is in 
troduced it is completely vaporized and may be 
Superheated in contact with the hot gases, and 
if steam is introduced the steam is superheated. 
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The gases of combustion and the steam are 

discharged together at the passageway 32 and 
pass through the pump chamber 33 to the turbine 
0. The turbine () is operated by the mixture 

of gaseous products of combustion and the steam 
therein for driving the electric generator 2. 

I claim: 
1. In a power plant including a combustion 

chamber for the generation of products of com 
bustion under pressure and a turbine, a rotary 
pump connected to the outlet of said combustion 
chamber for delivering measured charges of gaS 
eous products of combustion therefrom, a fluid 
connection to said pump for the delivery thereto 
of aqueous fluid for admixture with Said measured 
charges of the gaseous products of combustion in 
said pump, and a connection between Said pump 
and said turbine for the delivery of the products 
of combustion and aqueous fluid from said pump 
to Said turbine. 

2. In a power plant, a combustion chamber for 
the generation of gaseous products of combustion 
under pressure, said chamber having a gas de 
livery outlet, a rotary pump connected to said 
outlet for delivering measured charges of the 
gaseous products of combustion therefron, means 
connected to said pump for delivering aqueous 
fluid thereto for admixture with said measured 
charge of said gaseous products of combustion, a 
primer mover, and a fluid connection from said 
pump to said prime mover for the delivery of the 
gaseous fluid from said pump to Said prime mover. 

3. In a power plant, a combustion chamber for 
the generation of gaseous products of combustion 
under pressure, said chamber having a gas de 
livery outlet, a rotary pump connected to said 
outlet for delivering measured charges of gaSeOuS 
products of combustion therefrom, means con 
nected to said pump for delivering aqueous fluid 
thereto for admixture with said measured charges 
in said pump, a prime mover, and a fluid con 
nection from said pump to said prime mover for 
the delivery of the gaseous fluid from said pump 
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to said prime mover. 
4. In a power plant, a combustion chamber for 

the generation of gaseous products of combus 
tion under pressure, Said chamber having a gaS 
delivery outlet, a pump connected to said outlet 
for Successively delivering neaSured charges of 
gaseous products of combustion therefrom, timed 
means connected to said pump for delivering 
aqueous fluid thereto for admixture with said 
measured charges in Said pump, a prime mover, 
and a fluid connection from Said pump to said 
prime mover for the delivery of the gaseous fluid 
from Said pump to said prime mover. 

5. In a power plant, a combustion chamber for 
the generation of gaseous products of combustion 
under preSSure, Said chamber having a gas de 
livery outlet, a rotary pump connected to said 
Outlet and having at least one rotor for deliver 
ing measured charges of gaseous products from 
Said outlet, a shaft on which said rotor is mount 
ed, timed means for delivering aqueous fluid into 
contact with said measured charges including a 
timer actuated by Said shaft, a fluid connection 
to a Source of aqueous fluid, a valve for control 
ling Said fluid connection, operating connections 
between Said timer and said valve, a prime mover, 
and a fluid delivery connection between said pump 
and Said prime mover. 

6. In a power plant, a combustion chamber for 
the generation of gaseous products of combus 
tion under pressure, said chamber having a gas 
delivery outlet, a rotary pump connected to said 
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outlet and having rotor members for delivering 
measured charges of gaseous products from Said 
outlet, shaft members for Supporting said rotor 
members, timed means for delivering aqueous 
fuid into contact with said measured charges in 
cluding a timer actuated by said shaft members, 
a fluid connection to a Source of aqueous fluid, a. 
valve for controlling said fluid connection, Oper 
atting connections between Said timer and said 
valve, a prime mover, and a fluid delivery con 
nection between said pump and said prime mover. 

7. In a power plant, a combustion chamber for 
the generation of gaseous products of combustion 
under pressure, said chamber having a gas de 

0. 

livery outlet, a rotary pump connected to said 5 
outlet and having rotor members for delivering 
the gaseous products of combustion from said 
Outlet, timed means connected to said pump for 
delivering aqueous fluid into contact with said 
gaseous products of combustion including a timer 20 

6 
actuated with said rotor members, a fluid con 
nection to source of aqueous fluid, a valve for 
Controlling Said fluid connection, operating con 
nections between Said timer and said valve, a 
turbine, and a fluid delivery connection between 
Said pump and said turbine for the delivery of 
the gaseous fluid from Said pump to said turbine. 
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