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.(35.6?-60 ,C1) 1 Claim. 
1. 

My invention relates to axial flow compressor 
turbines of the gaseous combustion type, and 
more particularly to an improved compressor 
turbine suitable for use in aircraft driven at high 
SubSonic or SuperSonic Speeds. 
When combustion turbines are utilized in such 

aircraft, high airflow capacity is necessary to in 
crease the engine thrust coefficient and to de 
crease the external drag coefficient. At present, 
the required airflows are obtained by the use of 
high blade Speeds in axial flow compressors of 
compressor-turbine combinations used to drive 
the high Speed airplanes. 

High blade Speeds result in large values of 
centrifugal stress on the rotating blades as 
Stress (centrifugal) = 

(blade tip speed)?Xblade length x constant 
compressor, diameter 

This stress relationship in the compressor 
limitS the bladelength and hence limits flow area 
and capacity for a given diameter of compressor. 
A directly coupled turbine will also have large 
values of blade tip speed, and hence high values 
of centrifugal StreSS. The physical characteris 
tics of the hot turbine blades. particularly limits 
blade length, and hence airflow rate for a given 
turbine diameter. V 

it is an object of the present in Vention to pro 
vide a compressor-turbine combination which is 
capable of higher air capacities than are con 
ventionally obtainable with compressors, using 
high blade. Speeds and superSonic air velocities 
relative to the blades. 

It is another object of the present invention to 
provide an improved compressor-turbine com 
bination having relatively low blade tip speeds. 

It is Stili another object of the invention to 
provide a compressor-turbine.combination hav 
ing relatively long blade lengths, with a conse 
quent significant increase in airflow capacity. 

It is a further object. of the present invention 
to provide a compressor-turbine, combination of 
the combustion type suitable for driving aircraft 
at high SubSonic and Supersonic speeds. 
A Still further object of the invention is to pro 

vide an improved compressor-turbine in which 
high compression ratios can be produced in a 
Single compressor stage, while maintaining high 
air capacity and relatively low blade tip speeds. 
Another object of the present invention is to 

provide higher compressor efficiencies in com 
preSSOr-turbines operating at supersonic relative 
Velocities. 

Briefly, the present invention involves a com 

10 

bustion-turbine engine. having contra-rotating 
compressor blade, discs, directly driven by contra 
rotating turbine blade discs. The terms com 
pressor rotor blades and turbine rotor blades are 
used in the conventional sense of meaning 
blades having the proper contours for rotating 
blades of compressors and turbines of compres 
sor-turbine engines; whereasithe, terms compres 
sor counter-rotating blades and turbine counter 
rotating blades are used in an unconventional sense indicating only that the counter-rotating 
blades, have respective proper contours for com 
pressor stator blades and turbine stator blades, 
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even though rotating. . . . . 
My present invention provides for a compres 

sor-turbine in which the-compressorblades: of the 
stator type are contra-rotated with respect to 
the compressor-rotor, blades. So: that the com 
pressor-rotor speed can be decreased for a given 
overall stage pressure ratio. I prefer to drive 
the contra-rotating compressor blades by a tur 
bine disc having turbine rotor blading thereon, 
working. in conjunction with a contra-rotating 
disc having turbine stator-type blades thereon, 
this disc being connected to drive: the compres 
sor-rotorblading. The compressor rotor blading 
is preferably directly connected to a turbine. disc 
having turbine stator type blades thereon, so that 
both compressor and turbine comprise contra 
rotating blading. In this way, the tip speeds of 
both compressor and turbine blading are rela 
tively low, and an: increased air capacity is ob 
tained for a given engine, diameter. 
In this design, the: stator type: blades are con 

tra-rotated with respect" to the rotor type blades 
and the blade-boundary layer energized through 
this: relative rotation... - This suppresses separa 
tion of the flow" from the stator type, blades and 
improves efficiency. " . . . . ............ ? ? ? ? ? ? 
My invention will be more...fully understood by 

reference to the drawing, showing in diagram 
natic form, a longitudinal Sectional view of a 
combustion turbo-jet engine embodying a pre 
ferred form of the present invention, 

Referring to the drawing, an outer turbine cas 
ing. I is provided having at one end an airflow. in 
let 2 and at the opposite end, a jet outlet 3. 
Attached to casing just inside of the airflow in 
let, a plurality of radial guide vanes 4 are pro 
vided, extending inwardly to Support an inlet 
cone 6, which is hollow, and in turn supports a 
plurality of inlet bearing hangers 7 supporting an 
outer race 8 of a forward bearing 9. 

Inside of the jet outlet 3 a plurality of radial 
tail cone hangers O are provided, supporting a 

  



3 
tail cone ff. Inside of tail cone a plurality of 
outlet bearing hangers 2 are provided, support 
ing the outer race 4 of a rear bearing 5. 
Journalled in bearings 9 and 5 is an inner cylin 
drical rotor 6. The forward end of the inner 
rotor 6 is provided with a compressor rotor disc 
f on which are mounted a plurality of compres 
Sor rotor blades 8 just rearwardly of guide 
vanes 4. Attached to the rear of inner rotor 6 
is a turbine counter-rotating disc 9 provided 
with blades 20 of turbine stator type, these blades 
being the rearmost of the turbine assembly. 
Between the compressor rotor blades 8 and 

the turbine stator type blades 20, inside of cas 
ing f and adjacent the inner surface thereof, is 
positioned a ring of combustion chambers 2 of 
any conventional type, each supplied with fuel 
through a fuel inlet jet 22. 
Forwardly of the combustion chamber ring, 

attached to casing f and extending radially in 
wardly is a ring of stationary compressor outlet 
guide vanes 24 supporting an inner shroud 25, 
forming an annular space for combustion cham 
bers 2. ?Y 

Rearwardly of the combustion chambers 2, 
attached to casing and extending radially in 
Wardly is a ring of stationary turbine inlet noz 
zles 26 also supporting the inner shroud 25. Ex 
tending inwardly from shroud 25 at the guide 
Vane and nozzle stations, are a plurality of ra 
dially arranged struts 27 and 28 supporting an 
outer rotor 30 rotating coaxially with inner rotor 
6 on front and rear outer rotor bearings 32 and 

34 respectively. . . . 
Compressor - rotor blades 8 and stationary 

guide vanes 24 are spaced to permit insertion 
therebetween of a plurality of compressor stator 
type blades 35 attached to the forward end of 
outer rotor 30, by compressor counter-rotating 
disc 36. 

Similarly at the turbine, nozzles 26 and turbine 
stator type blades 20 are spaced to provide for a 
plurality of turbine rotor blades 37 mounted on a 
rear rotor disc 38 of outer rotor 30. Thus both 
the compressor and rotor have two Sets of ro 
tating blades. As one set of blades of both com 
pressor and turbine are shaped as rotor type 
blades, and since another set of blades in each 
unit are shaped as stator type blades, the inner 
and outer rotors will be contra-rotating, with 
both rotor and stator type blades of the com 
pressor being driven by the turbine blades, but 
in opposite directions. It will be apparent to one 
skilled in the art that, for a given overall stage 
pressure ratio, the rotor speed is decreased by 
the use of Such an arrangement. The decreased 
speed permits greater compressor and turbine 
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4. 
into effect, and the invention is, therefore, 
claimed in any of its forms or modifications with 
in the legitimate and valid scope of the appended 
claim. 
What is claimed is: 
A gas turbine combination comprising an outer 

casing having an air entrance aperture and a jet 
aperture, a nose cone in Said entrance aperture, 
a plurality of guide vanes extending from said 
casing and supporting Said nose cone, a forward 
bearing supported by and within said nose cone, 
a tail cone in Said jet aperture, a plurality of 
Struts extending from Said casing and Supporting 
Said tail cone, a rear bearing Supported by and 
within said tail cone, an inner rotor journalled 
in said forward and real' bearings, a first com 
pressor disc on the forward end of said inner 
rotor, a plurality of blades of compressor rotor 
type on said first compressor disc, a second tur 
bine disc on the rear end of Said inner rotor, a 
plurality of blades of the turbine stator type on 
Said second turbine disc, a shroud positioned in 
Said casing between said discs, Supports extend 
ing from said casing and holding said shroud in 
said casing to provide an annular space between 
said shroud and casing, front and rear shroud 
bearings inside of and supported by Said shroud, 
an outer rotor Supported mechanically independ 

... ent of said inner rotor and mounted in said 30 

40 

5 5 

blade length, thereby increasing air capacity for 
a given engine diameter. 
While in order to comply with the statute, the 

invention has been described in language more 
or less specific as to structural features, it is to 
be understood that the invention is not limited 
to the specific features shown, but that the 
means and construction herein disclosed com 
prise a preferred form of putting the invention 
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latter shroud bearings to rotate concentrically 
with and spaced from said inner rotor, a second 
compressor disc on the forward end of said outer 
rotor, a plurality of blades of the compressor 
stator type on said forward disc, said latter 
blades being positioned adjacent and to the rear 
of the blades on said first compressor disc, a first 
turbine disc on the rear end of said outer rotor, 
a plurality of blades of turbine rotor type on 
said first turbine disc, said latter blades being 
positioned adjacent and forward of the blades 
on said second turbine disc, and combustion 
chamber means in the annular space between 
said shroud and Said casing. 

EUGENEL. HUNSAKER. 
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