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1. 
This invention relates to axial-flow compressors 

or blowers and it has for an object to provide an 
improved device of the character set forth. 
While not limited thereto, the compressor of 

the present invention is adapted for use in a gas 
turbine power plant like that disclosed in the co 
pending application of Stewart Way, Serial No. 
482,533, filed April 10, 1943, now matured into 
Patent No. 2,405,723 of August 13, 1946, and as 
signed to the assignee of the present invention. 
The plant disclosed in that application is designed 
particularly for use in the propulsion of aircraft 
and is of small diameter providing a small frontal 
area and thereby minimizing drag. The size and 
Weight of a plant of this type is kept as small as 
possible so that space is conserved and the horse 
power to Weight ratio is high. 

It is an object of the present invention to pro 
vide an improved axial-flow type compressor, par 
ticularly adapted for use with a gas turbine power 
plant of the character mentioned and having good 
overal efficiency while of a design to be of mini 
mum weight and occupy a small space within the 
plant housing. 
In general, it has been the practice to provide 

a row of stationary guide vanes at the inlet of an 
axial-flow compressor to provide a proper flow 
pattern of the gas entering the movable blades of 
the compressor. These guide vanes effect little 
useful work on the gas, merely serving to direct 
the gas at a proper angle to the initial row of com 
pressor blades. 

It is, therefore, another object of the present 
invention to provide an improved axial-flow type 
of compressor which does not require stationary 
guide Vanes at the inlet end thereof, and in which 
the first row of compressor blades effects com 
pression of the gas while providing a proper flow 
pattern of the gas for the succeeding stages of the 
COmpressor. 
These and other objects are effected by the in 

vention as will be apparent from the following de 
Scription and claim taken in connection with the 
accompanying drawings, forming a part of this 
application, in which: 
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Fig. 1 is a longitudinal sectional view of the 

upper half of a compressor or blower made in ac 
Cordance with the present invention; 

Fig. 2 is a front elevational view, looking from 
the plane II-II of Fig. 1, of the first stage or row 
of rotary blades of the compressor rotor, one of 
the blades being partially broken away for the 
Sake of clarity; 

Fig. 3 is a side elevational view of the bladin 
shown in Fig.2 and, 
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is structure . 

2 
Fig. 4 is a developed sectional view taken sub 

stantially on the line IV-V of Fig.1. 
The compressor, generally indicated fo, come 

prises a substantially cylindrical casing structure 
in which is journaled a rotor structure 2 de 

fining with the casing structure an annular flow 
passage 3 extending axially of the compressor. 
It Will be understood that the present compressor 
may be incorporated in a gas turbine power plant 
of the type shown in the aforesaid application, in 
which case the casing structure f l corresponds to 
the forward portion of the power plant casing. 
The rotor 2 is supported by means of bearings, 

one of which is shown at 4, carried by the casing 
The bearing is connected to the 

Casing structure by means of circumferentially 
spaced radial struts, one of which is shown at 5, 
of streamline section, and fixed at their inner 
ends to the bearing housing 6 and at their outer 
ends to the Casing structure. A fairing cone 
Carried by the bearing hub together with the out 
wardly-flared inlet surface 8 of the casing struc 
ture guides the air into the compressor with mini 
mum turbulence. 
Except for the initial stage, the compressor is 

of the axial-flow type and comprises alternate 
rows of stationary blades 9, carried by the casing 
structure and rotor blades 2 carried by the 
hub structure 2. The blades are secured to their 
respective Supporting structures in any satisfac 
tory manner suitable for operating the rotor at 
high speeds. Except for the initial row 22 of 
rotor blades, which will be described in detail 
later, the rotor and stationary blades are ar 
ranged in conventional manner and any desired 
number of stages may be provided to give the de 
sired compression ratio. One or more rows of 
fixed guide vanes 23 in the passage immediately 
following the last row of blades 2 ? serve to 
straighten the stream of air so that it flows axial 
ly of the compressor. 
As mentioned, it has been the practice to pro 

vide stationary guide vanes at the inlet of an 
axial-flow compressor so that the gas entering the 
compressor enters the first row of rotary blades at 
the proper angle or, in other words, is traveling in 
a proper flow pattern. Since space is often at a 
premium and particularly in a gas turbine power 
plant, it is desirable that the compressor be as 
Small as possible while capable of effecting the de 
sired compression. In accordance with the pres 
ent invention, the gas to be compressed directly 
enters a first-row of rotor blades which are de 
signed to effect compression of the gas and at the 
Same time establish a proper flow pattern so that 
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further compression is efficiently obtained by the 
succeeding axial-flow stages of the compressor. 
This arrangement reduces the overall length of 
the compressor and also reduces the number of 
stages required to effect a given compression ratio 
of the gas, - 
This result is accomplished by employing an 

initial row of rotor blades 22 which move in a 
blade passage 25 that directs the gas both axially 
and radially outwardly therealong. To this end, 
the forward portion 26 of the rotor structure and 
the inner wall 27 of the casing structure are 
shaped to provide a blade passage 25 of substan 
tially ogee section and of increasing mean diam 
eter in the direction of flow, as shown particu 
arly in Figs. and 3. Gas to be compressed en 
ters the compressor substantially axially and is 
moved radially outward and rearward of the com 
pressor, leaving the passage 2 substantially ax 
isly. 
The ogee-shaped forward end 2 of the rotor 

is provided with a plurality of blades 22 arranged 
in the manner shown in Figs. 2, 3 and 4, which 
extend for the length of the blade passage, 25. 
These blades are of airfoil section and extend 
substantially helically about the rotor. The plane 
of rotation sections of the blades extend radially 
outward from the axis of the rotor. The blade 
passage 25 merges smoothly into the blade pas 
sage f of the axial-flow stages of the compres 
sor to reduce turbulence and provide substantially 
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straight-through flow of the gas through the con 
pressor. 
The blade passages 12 and 3 are of constantly 

(decreasing flow area, so that compression is ef 
fected continuously throughout the compressor. 
By employing a blade passage 2 and compressor 
blades 22, substantial compression of the gas is 
obtained in this initial stage which, at the same 
time, serves to direct the gas in a proper flow 
pattern for further compression in the succeeding 
stages of the compressor. The initial stage of the 
compressor, therefore, functions not only as guide 
means for directing the gas into the compressor 
but also as a semi-centrifugal and axial-flow 
stage for effecting compression of the gas. 

It is usually unnecessary to employ inlet guide 
wanes with the compressor of the present inven 
tion. However, in certain instances, it may be 
desirable to have such vanes immediately ahead 
of the initial row of rotor blades 22. For exam 
ple, inlet guide vanes may be provided if the ve 
locity of the air entering the compressor relative 
to the velocity of the moving blades 22 is of super 
acoustic value resulting in compression shock 
losses. These losses can be avoided by means of 
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4. 
guide vanes which cause the entering air to swirl 
in the direeson of rotation of the blades 22. This 
swirling is obtained by forming the struts as 
guide Vanes to direct the entering air at an angle 
to the axis of the compressor and into the pas 
Sages between the moving blades 22. 
While the invention. has been shown in but 

one form, it will be obvious to those skilled in the 
art that it is not so limited, but is susceptible of 
various changes and modifications without de 
parting from the spirit thereof, and it is desired, 
therefore, that only such limitations shall be 
placed thereupon as are specifically set forth in 
the appended claim. 
What is claimed is: 
An axial-flow compressor or blower comprising 

a tubular casing structure, a rotor journaled with 
in said casing structure and defining therewith an 
annular flow passage of diminishing flow area 
from inlet to outlet, alternate rows of stationary 
and movable blades in the flow passage and car 
red by said casing structure and said rotor, re 
spectively, the first row. of blades at the inlet of 
said compressor being fixed to said rotor, the 
portion of said passage across which said first 
row of blades extends being of increasing mean 
diameter in the direction of flow through said 
compressor, the remainder of said flow passage 
extending substantially parallel to the axis of 
said compressor and merging smoothly with the 
said portion of said passage. 
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