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This invention relates to fluid energy machines 
and eSpecially to air compressors and the like. 

It is an object of this invention to provide a 
fluid compressor which takes up a minimum of 
Space, has a minimum weight, and yet operates 
efficiently. This is accomplished in a rotary 
axial flow compressor having two pairs of blade 
or bucket sets. Each pair of bucket sets provides 
an annular passage for the flow of fluid in the 
axial direction. One pair of bucket sets com 
pletely surrounds the other and communicates 
With it. 
The sole figure of the drawing is a partial view 

in Section of a fluid energy machine made ac 
cording to the invention. In this figure the shaft 
2 is journaled in the main casing and support 4. 
Shaft 2 may be driven from any suitable power 
Source either directly or through a gear 6. A 
drum 8 is keyed to shaft 2 for rotation therewith, 
and Supports a set of rows of buckets or blades 
O. An intermediate drum 2 is mounted for 

rotation relatively to shaft 2, and serves to sup 
port a set of inwardly extending buckets f4 and 
the set of outwardly extending buckets 6. The 
casing 4 serves to support a set of inwardly ex 
tending buckets 8. 

Buckets 4 and 6 are supported on the inter 
mediate drum f2 which serves as a septum or 
dividing wall between these two sets of buckets. 
As will be well understood by those skilled in the 
art, buckets O and f4 cooperate to compress 
elastic fluid as it progresses from one row of 
buckets to the next. Similarly, buckets 6 and 
f8 cooperate. Fluid to be compressed enters the 
machine at 20, passes through openings, one of 
which is shown at 22, in the left end of the inter 
mediate drum, passes through other openings, 
such as is indicated at 24, near the other end of 
the intermediate drum, and leaves the machine 
through outlet 26. - 
A bevel gear 28 is keyed to shaft 2 to drive bevel 

gear 30 on the end of intermediate drum f2. This 
drive, is accomplished through one or more idler 
gears 32, which serve to rotate drum 2 in the 
opposite direction from the direction of rotation 
of shaft 2 and gear 28. 
As shown here gears 28 and 30 have the same 

diameter. 
Operation 

In operation shaft 2 may be driven by a gas 
turbine or other Suitable power Source and ro 
tates drum 8 with it. Intermediate drum f2 is 
driven at an equal and Opposite Speed through 
the gear arrangement shown. Air or other fluid is 
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enters the machine at inlet 20 and is compressed 
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in stages as it passes from left to right through 
alternate rows of blades O and 4. The air so 
compressed passes through openings 24 in drum 
2, reverses direction and is further compressed 
as it progresses axially between alternate rows 
of blades 6 and f8, leaving the machine at Out 
let 26. 
We claim: 
1. A rotary gaseous multiple stage Compressor 

comprising inner and outer concentrically are 
ranged compressor sections of substantially equal 
length, a drive shaft, means driving said shaft, 
an inner drum mounted on said shaft and directly 
driven thereby and carrying a plurality of equally 
axially spaced outwardly radially projecting 
buckets, an intermediate drum rotatably sup 
ported on said shaft and driven thereby by gear 
ing in the opposite direction to the crankshaft 
rotation, said intermediate drum enclosing said 
inner drun and provided with radially inwardly 
extending equally axially spaced buckets cooper 
ating with the buckets carried by said inner drum, 
Said intermediate drum further provided with 
radially outwardly extending equally axially 
Spaced buckets, and an outer casing carrying 
means supporting said drum shaft and gearing 
and enclosing both said inner and intermediate 
drums and cooperating. with said intermediate 
drum to provide a fluid passage, said casing pro 
vided with radially inwardly extending equally 
axially Spaced buckets cooperating with the ra 
dially outwardly extending buckets carried by 
said intermediate drum, said casing having gas 
eous fluid inlet and outlet ports adjacent one end, 
said inner and outer compressor passages being 
uniformly progressively converging in the direc 
tion of the fluid flow, the buckets at the outlet of 
Said inner compressor section and the buckets at 
the inlet of said outer compressor section being 
Substantially the same radial dimension. 

2. A rotary gaseous multiple stage compressor 
comprising inner and outer concentrically air-. 
ranged compressor sections of substantially equal 
length, a drive shaft, means driving said shaft, 
an inner drum mounted on said shaft and directly 
driven thereby and carrying a plurality of equally 
axially spaced outwardly radially projecting 
buckets, an intermediate drum rotatably Sup 
ported on said shaft and driven thereby by gear 
ing in the opposite direction to the crankshaft 
rotation, said intermediate drum enclosing said 
inner drum and provided with radially inwardly 
extending equally axially spaced buckets cooper 
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ating with the buckets carried by said inner drum, 
said intermediate drum further provided with 
radially outwardly extending equally axially 
spaced buckets, and an outer Casing carrying 
means supporting said drive shaft and gearing 
and enclosing both said inner and intermediate 
drums and cooperating with said intermediate 
drum to provide a fluid passage, said Casing pro 
vided with radially inwardly extending equally 
axially spaced buckets Cooperating with the ra 
dially outwardly extending buckets carried by 
said intermediate drum, said Casing having gas 
eos fluid inlet and Outlet ports adjacent 
one end, said inner and Outer compressor pas 
sages being unifornly progressively converging 
in the direction of the fluid flow, the buckets at 
the outlet of said inner compressor section and 
the buckets at the inlet of said outer compressor 
section being substantially the same radial di 
mension, said intermediate drum provided with 
an inlet at one end Communicating with the cas 
ing inlet and with opening at the other end serv 
ing a transfer passage connecting the discharge 
end of Said inner compressor section with the in 
let end of said outer. Compressor section, said in 
termediate drum providing an end wall forming 
the end of said inner Compressor section. 

3. A rotary gaseous multiple stage compressor 
comprising inner and outer concentrically ar 
ranged compressor Sections of Substantially equal 
length, a drive shaft, means driving said shaft, 
an inner dirum mounted on said shaft and di 
rectly driven thereby and carrying a plurality of 
equally exially spaced outwardly radially pro 
jecting buckets, an intermediate drum rotatably 
supported on said shaft and driven thereby by 
gearing in the opposite direction to the crank 
shaft rotation, said intermediate drum enclosing 
said inner drum and provided with radially in 
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4. 
wardly extending equally axially spaced buckets 
cooperating with the buckets carried by Said inner 
drum, said intermediate drum further provided 
with radially outwardly extending equally axially 
spaced buckets, and an outer casing carrying 
means supporting Said drive shaft and gearing 
and enclosing both said inner and intermediate 
drums and cooperating with said intermediate 
drum to provide a fluid passage, said Casing be 
ing provided with radially inwardly extending 
equally axially spaced buckets COOperating with 
the radially outwardly extending buckets carried 
by said intermediate drum, said casing having 
gaseous fluid inlet and Outlet ports adjacent one 
end, said inner and outer compressor passages 
being uniformly progressively converging in the 
direction of the fluid flow, the buckets at the out 
let of said inner compressor section and the 
buckets at the inlet of said outer compressor sec 
tion being substantially the same radial dimen 
sion, said inner drum having a radially outwardly 
flared extension terminating close to the end wall 
of the intermediate drum and coacting there 
with to direct the fluid discharged from said inner 
compressor towards the transfer passage afore 
said in said intermediate drum, 

EDWARD T. WINCENT. 
CAR, F, BACHE, 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
3,449 Covel -------------- Feb. 20, 1844 

1,759,817 Roder -------------- May 20, 1930 
2,406,959 Millard ------------ Sept. 3, 1946 
2,428,330 Heppner ---------- Sept. 30, 1947 


