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ABSTRACT OF THE DISCLOSURE 
This improvement in vortex compressors provides 

means for regulating the output pressure of such devices 
while maintaining rotor operation at its optimum and 
most efficient speed through the utilization of a bleed 
valve communicating between the interior of the com 
pressor and the atmosphere. Several forms of bleed valves 
are described. 
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The present invention relates to compressors of the 
regenerative or vortex type, and more particularly, to 
means for regulating the output pressure of such devices 
so as to increase their operating efficiency. 

Vortex compressors have been used as pumps for 
liquids, vapor mixtures, and gases, such as air, generally 
in applications where a high-pressure head and moderate 
flow are required. They have also been employed as effec 
tive vacuum sources for vacuum cleaners, control systems, 
etc. 
Upon rotation of the impeller in a vortex compressor, 

the centrifugal force imparted to the fluid establishes a 
pressure differential between the fluid at the root of the 
impeller blade, closer to the axis of rotation, and the tip 
of the blade. This difference in fluid pressure causes a 
vortex current, which is basically perpendicular to the 
plane of rotation of the impeller. Increasing vortex cur 
rents naturally cause an increase in the internal friction 
of the plinap and a concurrent decrease in pump efficiency. 

Heretofore, when it was desired to operate a vortex 
compressor at a particular point on its pressure versus 
throughput characteristic, the general practice has been 
to throttle or restrict the throughput. However, the power 
consumption of this type of compressor increases as 
throughput decreases and a reduction in throughput 
caused a corresponding reduction in efficiency. 

Various attempts have been made in the past to over 
come the above difficulties. In cine arrangement control of 
the operating conditions is effected by recirculating part 
of the output of the compressor back into the intake 
manifold. While this approach is effective to some degree, 
it has a significant disadvantage inasmuch as the recircu 
lation continually adds energy to the flow and overheating 
can resuit under certain conditions. 

In accordance with the present invention, the above 
indicated difficulties in vortex compressor control are 
overcome by providing a valve to bypass or bleed off some 
of the pressurized fluid to the exterior of the compressor. 
By such means, the power consumption of the vortex 
compressor for providing a particular output pressure is 
significantly less than that resulting from the use of 
throttling devices. Moreover, since no recirculation of the 
bypassed fluid occurs, the overheating problem en 
countered by prior art bleed valve arrangements is 
avoided. When the compressor is used as a pump, the 
bleed valve is located on the high pressure side; when 
used as a vacuum source, it is placed on the low pressure 
side. 
The vortex compressor of the invention comprises an 

impeller, input and output chambers, and input and out 
put manifolds adapted to cooperate with their correspond 
ing chambers. The compressor is interchangeably usable 
as a pump or vacuum source and is formed with bypass 
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bores extending from the input and output chambers to 
the outside surface. Bleed valves are mounted in either 
or both of the bores, as desired, to control the fluid flow 
between the compressor chambers and the ambient atmos 
phere. Preferably, such a valve comprises two spaced sup 
port columns extending from the interior surface of the 
compressor for supporting a conical member coaxially 
with and partially within the bore. The conical member is 
axially movable and by adjusting its position within the 
bore, the area of the annular passage formed between the 
bore and the conical member may be varied, thereby pro 
viding means for controlling the flow through the bypass 
bore which, in turn, regulates the pressure at the input 
and/or output manifolds. 

For a more complete understanding of the invention, 
reference may be had to the following detailed descrip 
tion taken in conjunction with the figures of the accom 
panying drawings, in which: 
FIGURE 1 is a view in vertical section through a vor 

tex compressor according to the invention showing the 
bleed valve; the section through the compressor being 
taken along the line 1-1 of FIGURE 2; 
FIGURE 2 is a sectional view taken along the line 

2-2 of FIGURE 1; 
FIGURE 3 is a view in section of the bleed valve, par 

tially broken away and taken along the line 3-3 of 
FIGURE 2; and 
FIGURE 4 is a view in partial cross-section illustrating 

another form of bleed valve. 
Referring to FIGURES 1 and 2 of the drawings, a 

Vortex compressor 10 has a housing with three basic 
Supporting elements: a cover plate 11, a frame 12 and a 
Cup-shaped casing 13 surrounding the rear or impeller end 
of the member 12 and secured thereto by press fitting or 
other suitable means. 
The frame 12 comprises a circular web 14 at its left 

hand end as seen in the drawing, an outer cylindrical 
member 15, and an inner cylindrical member 16; both 
members 15 and 16 extending concentrically from the 
right-hand surface of the web 14 and preferably integral 
therewith. Defined between the two cylindrical members 
15 and 16 is an annular chamber 18, whereas the interior 
Surface of the inner member 16 defines a central cylin 
drical cavity 20. 
Formed in the left-hand surface of the web 14, op 

posite the chamber 18, is a toroidal channel 22 of semi 
circular cross-section. The channel 22 forms a stator 
which is adapted to co-operate with a series of blades 25 
Provided on an impeller member 26 in a manner de 
Scribed later. 
As shown in FIGURE 1, the cover plate 11 is secured 

to the frame 12 by machine screws 27 which pass through 
the plate 11 and are anchored within the cylindrical 
member 16 of the frame 12. The annular channel 18 is 
actually divided into separate intake and outlet chambers 
18a and 18b, respectively, by means of two baffle plates 
28 and 29, each secured to the cylindrical members 
15 and 16 (FIGURE 2). 

Fluid from an intake port 31 flows into the annular 
chamber half 18a and then, by means of an opening (not 
shown) provided in the web 14, into the stator channel 
22 of the compressor. The opening 33 communicates with 
the annular chamber half 18b and receives the high pres 
sure discharge from the impeller 26. From the chamber 
half 18b, the pressurized fluid is discharged through the 
output port 35 provided in the cover plate 11. 

Preferably, Suitable mufflers 37 and perforated retain 
ing plates 38 are disposed within the annular chamber 18 
to suppress noise, as disclosed in copending application 
Ser. No. 517,412, filed Dec. 29, 1965, by Dwight E. Harris 
and Gunther Zoehfeld for "Regenerative Compressors 
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of said columns, and an elongated threaded member ex 
tending into said bore, said valve element being in thread 
ed engagement with said elongated member and movable 
along an axis defined by said elongated member. 

5. A vortex compressor according to claim 1 wherein 
said housing is formed with an additional bore extending 
from the exterior of the compressor to the other of said 
chambers, and further including valve means insertable in 
said additional bore to vary the passage flow area of said 
bore. 
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