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This invention relates to gas compressors and 
it has for an object to provide an improved de 
vice of the character set forth. 

In the design of kinetic machines the practice 
generally is to avoid superacoustic flow velocities 
because of the losses associated with compression 
shock waves, which usually are added to all losses 
associated with subacoustic flow velocity, thereby 
causing a general decrease in the efficiency of 
the apparatus. This is especially true in the case 
of an expander or nozzle where the desired result 
is to convert pressure energy into velocity energy. 
However, a compression shock Occurring normal 
to the path of flow of the medium traveling at 
superacoustic velocity is a good way of converting 
the velocity energy into pressure energy, which 
is the function of a compressor, 

It is, accordingly, a further object of the in 
vention to provide an improved compressor in 
which the medium to be compressed is subjected 
to a compression shock normal to its path of flow 
While traveling at superacoustic velocity relative 
to the moving compressor blades, between which 
the shock occurs. 
By my invention I have provided a compressor, 

which by a single stage may achieve a compres 
SiOn ratio normally obtained with a plurality of 
stages in a conventional axial flow compressor. 

In general, the moving blades of the present 
compressor have small camber and sharp inlet 
and outlet edges. The medium being compressed 
is supplied to the moving blades by guide vanes 
at Such a direction and velocity relative to the 
moving blades that the medium is traveling at 
superacoustic velocity with respect to the inlet 
edges of the moving blades, thus there is a super 
acoustic velocity field at the inlet side of the 
moving blades. The medium traveling at super 
acoustic velocity is suddenly subjected to a nor 
mal compression shock front and reduced to a 
Subacoustic velocity at the throat of the passage 
between adjacent moving blades. This sudden 
reduction in velocity provides an immediate 
pressure increase in the medium at or imme 
diately following the throat region of the blades 
and the medium, then traveling at subacoustic 
velocity, gradually undergoes a further velocity 
pressure conversion in the remaining portion of 
the blade passage, which is preferably designed 
to function as a diffuser. 
While the theoretically perfect moving blades 

of the compressor would have no camber and no 
thickness, I have shown one blade shape, which 
is approximately diamond-shaped in section from 
root to tip, providing sharp inlet and outlet edges, 
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and which provides a throat between adjacent 
blades substantially parallel to the path of the 
medium entering the blades. This blade shape 
also provides a diffuser portion from the throat 
to the outlet of the blade passages which tends 
to further effect compression of the medium. 
These and other objects are effected by the 

invention as will be apparent from the following 
description and claims taken in connection with 
the accompanying drawing, forming a part of 
this application, in which: 

Fig. 1 is a sectional view of one-half of a com 
pressor made in accordance with the present in 
vention; 

- Fig. 2 is a fragmentary developed plan view of 
the guide vane and moving blade, and straighten 
ing vane structure of the compressor shown in 
Fig. 1; and, 

Fig. 3 is a vector diagram illustrating the 
velocity relations of the guide vanes, blades and 
straightening vanes. 
The compressor, indicated generally at 10, com 

prises an Outer tubular Casing structure hav 
ing a central core structure, generally indicated 
at 2, which defines with the casing an annu 
lar flow passage through which the medium 
to be compressed flows. The left or inlet end i? 
of the casing structure together with a rounded 
nose portion || 5 of the central core structure de 
fines an annular inlet to the compressor which 
is of gradually diminishing flow area. The sur 
faces of the inlet are smoothly curved to keep 
turbulence of the medium to be compressed at 
a minimum. 
A plurality of circumferentially-spaced guide 

vanes 6 extend across the inlet of the passage 
and are connected at their inner ends to the nose 
portion 5 and at their outer ends to the casing 
structure 1 , and serve to support the nose por 
tion axially of the compressor. 
The guide vanes 6 are preferably of airfoil 

Section to minimize turbulence and are shaped 
to direct the gaseous medium at the proper angle 
to the plane of rotation of moving blades 7 of 
the compressor. ?? 
The core structure 2 also includes a drive 

shaft 8 mounted in suitable bearings (not 
shown) carried by the casing structure and 
driven by any suitable means at a speed suff 
cient to provide a relative velocity between the 
medium and the inlet edges of the rotor blades 
f which is superacoustic. The drive shaft 8 
carries a rotor disc 9. on which the moving 
blades are fixed. 
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While the optimum rotor blade would be flat 
and of no thickness, this of Course is not possible. 
Further, the inlet and outlet edges of the rotor 
blades should be sharp and have a minimum 
camber to keep turbulence of the medium as 
low as possible. The rotor blades shown in 
the drawing have been found effective and are 
approximately diamond-shaped in section from 
root to tip so that the leading edge 2 of each 
blade forms with the apical portion 22 of the 
preceding blade a slightly restricted throat in 
the blade passage in which the compression shock 
occurs. Referring to Fig. 2, this throat is sub 
stantially parallel to the path of flow between 
the blades 7 and is represented approximately 
by the area lying between the broken lines 2 
connecting the upper and lower ends of the lead 
ing edge 2 of a moving blade with the upper 
and lower ends, respectively, of the apex 22 of 
the preceding blade. From this throat, the ad 
jacent surfaces of each blade diverge slightly to 
provide a diffuser passage between pairs of blades. 
Rearwardly of the rotor blades, an annular pas 

sage 2 serves to direct the medium away from the 
blades 7 and is defined by an inner ring struc 
ture 25 supported from the Casing structure 
by means of straightening vanes 2. One or more 
rows of these vanes may be provided for straight 
ening the flow of the medium to bring it axially 
of the compressor. 
The wanes 26, in addition to straightening the 

flow of the medium, also tend to effect a velocity 
to pressure conversion of the medium to further 
increase the pressure of the medium. 

In Fig. 3, the vector diagram represents the 
Velocity of the medium and compressor blades to 
illustrate the velocity to pressure conversion oc 
curring when the medium is subjected to a con 
pression shock while traveling at a superacoustic 
velocity relative to the moving blades 7. The 
vector 28 represents the velocity of the air enter 
ing the guide vanes 6. The medium is turned 
and accelerated by the guide vanes, resulting in a 
velocity, represented by the vector 29, on leaving 
the guide vanes. Thus, the medium on entering 
the moving blades, the velocity of which is rep 
resented by vector 3, has a velocity relative to 
the moving blades represented by the vector 32, 
this relative velocity being of superacoustic value. 
When the compression shock occurs between the 
moving blades, an immediate velocity to pressure 
conversion takes place, resulting in a lowered 
velocity, as represented by the vector 83, and an 
attendant increase in pressure. 
While further compression may occur in the 

diffuser portion of the blade passage, after the 
medium has been subjected to shock at the throat 
region, the vector 3 is assumed to represent also 
the velocity of the medium leaving and relative 
to the moving blades. The velocity of the me 
dium with respect to the casing, on leaving the 
blades , is represented by the vector 34, which 
is the resultant of vectors 3 and 3. As the 
nedium passes between the straightening vanes 
2, the medium is turned so that a further ve 
locity to pressure conversion takes place and the 
medium again flows substantially axially of the 
Compressor, as indicated by the vector 35, 
The term "sharp" in the specification, when 

applied to the edges of the blades or vanes refers 
to the ratio of the radius of curvature of such 
edges to a reference dimension of the passage 
width, for example, the width of the throat area, 
indicated at 2 in Fig. 2, said ratio preferably 
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4 
being in the nature of one per cent and in any 
event notover five per cent. 
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 claims. 
What is claimed is: 
1. A compressor comprising a casing structure, 

& Compressor rotor journaled axially 1n said cas 
ing structure and defining therewith an annular 
flow passage, blading carried by said rotor and 
extending across said annular flow passage, guide 
Vanes carried by said casing structure and extend 
ing across said flow passage forward of said rotor 
blades and arranged to direct the gaseous medium 
to be compressed at a proper angle to said rotor 
blades, salid rotor blades being substantially dia 
mond-shape in section from root to tip and 
leaving sharp inlet and outlet edges and interme 
diate apical portions, said blades being arranged 
So that the inlet edge of each blade together with 
an apical portion of the adjacent leading blade 
defines a restricted throat in the passage be 
tween the blades, said throat being substantially 
aligned with the direction of flow of the gaseous 
medium flowing through the blade passage for 
effecting a normal compression shock to gaseous 
medium entering said throat at superacoustic ve 
locity relative to the moving blades and thereby 
provide an immediate reduction in the velocity of 
said medium and an immediate increase in the 
pressure thereof. 

2. A compressor comprising a casing structure 
having an annular air-flow passage, a compressor 
rotor journaled axially in said casing structure, 
blading carried by said rotor and extending across 
said annular flow passage, means extending 
across said flow passage forward of said rotor 
blades for directing the gaseous medium, to be 
compressed, at a proper angle to said rotor 
blades, said blades having sharp inlet and outlet 
edges and being so constructed and arranged as to provide a normal compression shock to the 
gaseous medium entering the blades to provide an 
immediate reduction in the velocity of said me 
dium relative to said rotor blades and thereby 
effect an immediate increase in the pressure of 
said medium. 

3. A compressor comprising a casing structure, 
* Compressor rotor journaled axially in sald cas 
ing structure and defining therewith an annular 
flow passage, blading carried by said rotor and 
extending across said annular flow passage, guide 
Vanes carried by said casing structure and ex 
tending across said flow passage forward of said 
roto blades and arranged to direct the gaseous 
medium to be compressed at a proper angle to 
said rotor blades, said rotor blades being sub 
stantially diamond-shape in section from root to 
tip providing sharp inlet and outlet edges and in 
mediate apical portions, said blades being ar 
ranged so that the inlet edge of each blade to 
gether with an apical portion of the adjacent 
leading blade defines a restricted throatin the 
Passage between the blades, said throat being sub 
stantially aligned with the direction of flow of the 
gaseous medium flowing through the blade pas 
sage for effecting a normal compression shock 
to gaseous medium entering said throat at a Siar 
percoustic velocity relative to the moving blade 
and thereby provide an immediate reduction in 
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the velocity of said medium and an immediate 
increase in the pressure thereof, and straighten 
ing vanes carried by said casing and extending 
across said flow passage rearward of said moving 
blades for directing the gaseous medium leaving 5 
said moving blades substantially axially of the 
compressor. 
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